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ABSTRACT
Pollen analyses of 54 commercial .Louisiana honeys :were 'conducted 
to obtain information concerning: botanical and geographical origin of
honeys, seasonal production of honeys, unifloral and mixed honeys, 
floral and honeydew derived honeys, and related topics.
Fifty-eight different pollen types were recognized and identified 
in the course of this study. A direct correlation was made Vbetween a 
plant's pollen and its nectar .contribution to the -honey; there was-no 
correction to reestablish the probable proportion of nectar associated 
with each pollen type.
On this basis, the-four major honey plants of Louisiana that were 
determined are: legumes,.particularly white clover, Trifolium repens
L., and certain close relatives; blackberry and/or dewberry^ Rubus.sp.; 
rattan vine, Berchemia scandens (Hill) K. Koch; and willow, Salix sp. 
Plants established as important for their nectar contributions in iso­
lated samples are: buttonbush or buttonwillow, Cephalanthus occiden-
talis L.; Chinese tallowtree, Sapium sebiferum (L.) Roxb.; miscellane­
ous composites, Family Compositae; soybean, Glycine -soya, (L.) Sieb. *& 
Zucc.; and Virginia-creeper, Parthenocissus quinquefolia (L.) Planch.
Miscellaneous Rosaceae (exception Rubus-sp.) and poison ivy, Rhus
'
radioans L. were recognized for their frequency of appearance in 
Louisiana honey samples.
The results in general indicate that the native flora such as 
blackberry and/or dewberry, rattan vine and willow Contribute more to 
Louisiana's honey sources than do cultivated plants or introduced
viii
plants. Most of the Louisiana honeys studied originated from 6-15 dif­
ferent plant types and thus did not appear to be of particularly diverse 
botanical origin.
Honeys collected from the different honey plant regions of 
Louisiana are not easily distinguished from one another geographically 
by pollen types except in a few instances. Three pollen types that are 
characteristic of the Mississippi and Red River floodplain honeys are 
buttonbush or buttonwillow; Mimosa strigillosa T. & G.; and swamp privet, 
Forestiera acuminata (Michx.) Poir. A characteristic pollen combination 
of chinquapin, Gastanea sp. and holly, Ilex sp. occurs in honeys pro­
duced from the pine-oak-hickory uplands and longleaf pine -flatwoods of 
western Louisiana.
The pollen types that indicate late spring, summer or fall honey 
inclrde: soybean; partridge-pea, .Cassia fasciculata Michx.; smarfcweed-, -.~r
Polygonum sp.; crape-myrtle, Lagerstroemia indica L.; loosestrife,
. Lythrum sp.; pepper-vine, Ampelopsis sp.; climbing dogbane, 
Trachelospermum difforme (Walt.) A, Gray.; and others.
Thirty-one of the 54 honey samples studied could be considered 
unifloral honeys: nine predominantly legume or clover, nine black­
berry and/or dewberry, seven rattan vine, four willow, one Chinese 
tallowtree and one Compositae.
Most of the honeys that were examined were a clear .color and
from nectar of flowers and not honeydew. Honeydew was suspected to'
be a partial source of at least one honey sample.
ix
INTRODUCTION
Microscopical analysis of honey is based on the fact that the 
raw materials of honey (nectar and honeydew) have 'certain constituents 
that remain identifiable in the ripe honey. For the nectar, thpse are 
mainly pollen grains from the blossoms that produce the nectar. For 
the honeydew, these constituents .are usually alga cells, fungus spores 
and hyphae that come from the surface flora of forest trees. Other 
materials present in honey include living organisms (especially yeasts), 
insect body parts, soot and dust particles.
The chief objectives of microscopical examination of honey.are to 
assess the value of different plant species as :sources of nectar; to 
determine the geographical origin of honey through its pollen spectrum; 
to estimate the honeydew contributions by means of fungus spores, 
hyphae and algae; to diagnose the poisoning of bees from the poisonous 
plants they visit; to ascertain the season of production; to :check for 
pollution and adulteration of honey. Results obtained''from such work 
are of concern to beekeepers, the honey trade and State Food Control 
Offices.
Beekeepers are especially interested in determining the botanical 
origin of honey. They want to locate their hives so as to fully utilize 
existing honey sources. The honey trade .seeks .knowledge of both the 
botanical and geographical origin of honey to help in establishing quality 
standards. State Food Control Offices in many countries require that the 
quality of the product stated on the label conforms to ̂reality. Further­
more, some countries with high production costs protect domestic honey.
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They enforce a compulsory declaration of origin which can only be 
determined by microscopical analysis of honey.
In several countries (e.g. France, Germany, Sweden and Switzerland) 
honey analysis research is progressing rapidly towards locating and 
defining the native honey types. However, in the United States there 
still appears a need for comprehensive inquiry on the subject.
This research is a palynological investigation of 54 commercial 
Louisiana honeys in which the pollen grains of entomophilous plants 
predominate. Its purpose is to study the honeys in regard to botanical 
origin, geographical origin, season of production, unifloral versus 
mixed honey, and floral honey versus honeydew honey.
t-
HISTORY OF MICROSCOPICAL HONEY ANALYSIS
Microscopical analysis of honey began in .1895 when Pfister examined 
a number of Swiss, French, and extra-European honeys. He demonstrated 
the possibility of determining the geographical origin of the honeys 
by the pollen grains they contained. He made use of the earlier "works 
of Guillemin in 1825, Fritsche in 1832, Mohl in 1834 and Fischer in 
1890, on the morphology and structure of pollen, in identifying the 
kinds of honey pollen (from Maurizio, 1951; Maurizio .and Louveaux,
1965; Manten,,1966).
After more than a decade, Young (1908) published on pollen grains 
found in American honeys. His paper was probably one of the earliest 
in the United States. Young stated, "Little or no work appears to have 
been done hitherto upon the microscopy of American honeys, and the few 
records of the work which has been done upon European honeys were not 
available for consultation during the present study. It was therefore 
necessary to work out methods as well as results."
Youtlg reported on the structures ̂ normally found in honey, as 
well as on-accidental contaminants. The accidental contaminants men­
tioned were dust, starch granules, and coniferous pollen. Young -stated 
that it is apparent that care -must be taken to -expose the honey samples 
as little -as possible when examining the honeys for the detection of 
adulterations. In honeys which have been adulterated with glucose, 




Young wrote that honey may normally contain crystals of various 
kinds, structures of animal origin such as appendages of insects, frag­
ments of comb, and structures of vegetable origin such as fungus :spores 
and pollen grains. The pollen grains are the only structures to occur 
constantly and in sufficient numbers to be of importance.
Young1s key to pollen grains commonly found in American honeys 
was based on type (compound or simple), size and shape, exinous charac­
teristics, number and shape of apertures, and color.
Fehlman's publication in .1911 (from Maurizio, 1951; Maurizio and 
Louveaux, 1965) appeared with observations on the pollen spectrum of 
Swiss honeys. Fehlman's work was of particular significance because 
for the first time honeydew and floral honeys were differentiated micro­
scopically.
Following Young and Fehlman's communications, a hiatus again 
occurred in honey analysis research and lasted until the early nineteen- 
thirties. Even so, occasional investigations of honey pollen grains 
were made. Parker (1923) presented descriptions of 28 kinds of bee 
pollen collected in the United States and photographs of 12. He con­
cluded that pollen would be useful in the identification of honey.
Honey contained scattered grains of pollen and could be identified by 
pollen content. Nectar coming into the hive could be identified in 
the same manner. The source of nectar coming in at any time could be 
identified by the examination of pollen grains in the stomach'contents 
of bees. Parker stated that a general search through apicultural litera­
ture revealed little concerning ;the morphology or measurement of pollen 
-grains.
Betts (1923, 1925) contributed notes on English pollen sources and
i
made hand sketches of 15 kinds of pollen. She recommended the use of 
honey as a mounting medium to prepare pollen reference slides. She 
recommended the use of pollen keys to aid in pollen identification and 
the use of dried herbarium material as a source of reference pollen.
Allen (1928a, 1928b, 1928c, 1928d) presented a series of papers 
related to honey pollen in general and'English honey pollen in par­
ticular. He noted (1928a) that a quantity of pollen grains remained on 
the surface of honey because they were less dense. They could some­
times be removed by skimming the honey. Later, Goillot and Louveaux 
(1956) were to report results that were encouraging to pollen analysis. 
They contended that only large grains are able to assemble on the surface 
in a short time. Pollen of 75u radius is rare and a maximum rise of 
24 mm per day cannot be obtained except in instances when all variables
• A
aid in rapid ascension. They concluded that more work is needed in 
defining movements of pollen sediments.
Allen (1928b) stated that pollen could enter nectar by other 
means than from the particular flower that produced the nectar. Other 
bees may have relieved the bee of her nectar load; grains may have 
entered the honey accidentally, even after the honey was extracted; 
other honey may have been fed to the bees in a feeder, some of which 
was stored in the cells. He concluded, however, that in a general way 
the presence of some predominating species of grain in a sample of honey 
did indicate from what flowers the main bulk of honey originated.
Allen (1928c) reviewed some of the difficulties that arose in the 
study of pollen in honey. Pollen in the dry state was quite different
from pollen in honey; the different number of grains encountered led 
to confusion; there was similarity among many grains; in honey, it was 
sometimes necessary to view the pollen grains in an awkward position; 
changes occurred in the pollen grains due to action of the bee's 
digestive glands.
Allen (1928c, 1928d, 1929, 1930) presented a-classification 
scheme for English honey pollen and concluded that the presence of any 
six-grooved pollen in English honey should indicate possibly imported 
honey.
Hoffman (1930) published descriptions and illustrations of 12 
species of American honey pollen grains and presented a key to 28 
species. Most of his paper is descriptive and the -conclusions form 
a more or less incidental part of it.
Hayden and Martin (1930) published on the structure and composi­
tion of pollen grains of vernal plants. They reported, "Of the trees 
considered, only those of the willow and hard maple appear to be visited 
by bees. Not only the pollen but also the nectar is ̂ collected. All of 
these trees have abundant pollen which is distributed by the wind."
Maurizio (1951) and Maurizio and Louveaux (1965) referred to most 
of the notable workers in the nineteen-thirties and forties, especially 
Zander. Zander's -standard work on honey research (1935, 1937, 1941, 1949, 
1951) was published in five volumes and laid the foundation for micro­
scopical determination of the origin of honeys. His masterly work con­
tains numerous critical descriptions, drawings and photographs of honey 
pollen grains, and other identifiable .materials (e.g. fungus spores and
hyphae) appearing in honey. Zander presented a method for classifying 
pollen in relation to its probable nectar contribution.
Todd and Vansell (1942) studied pollen grains in nectars and 
honeys originating from California plants. They concluded that the 
longer nectar remained in the bee's honey stomach, the fewer the pollen 
grains. They listed 73 California honey plants in their publication.
The nineteen-fifties and sixties witnessed the development of 
microscopical analysis of honey in different countries of Europe. The 
regional types of honeys and the pollen combinations which-characterize 
them are described. There appeared critical studies of the .method, of 
its possibilities and limitations. Maurizio (1951) discussed the then 
present position of microscopical examination of honey by reference to 
the existing literature. She reviewed the methods used in preparing 
honey samples for :microscopical analysis and for identification of 
pollen content. Later, in 1953 Maurizio published a report of the 
International Commission for Bee Botany of the International Union of 
Biological Sciences. The report was a series of technical recommenda­
tions for microscopical analysis of pollen and other sediments in 
honey samples. These methods have been largely followed, especially 
by the European workers. Other earlier methods for microscopical 
analysis of honey include the process mentioned by Erdtman (1935,
1943) and Martins d'Alte (1951). Hodges (1952) reported another method. 
Brown (1960) reviewed the Erdtman process, the Hodges process, and the 
recommendations of the International Commission for Bee Botany. Louveaux 
(1961) suggested using a Millipore filter to get better pollen prepara­
tions, especially from contaminated honey, to simplify quantitative
pollen analysis, and to obtain greater accuracy. Maurizio and Louveaux 
(1967) added to the recommendations of the International Commission of 
Bee Botany and defined a certain number of terms related to pollen 
analysis, such as experimental unifloral honey, controlled unifloral 
honey, unifloral honey of current production, honey of current pro­
duction, pollen spectrum roughly estimated, rough pollen spectrum 
calculated, and pollen spectrum corrected. Vorwohl (1967) compared 
the methods of .microscopical honey analysis with :methods of other 
branches of palynology.
Maurizio (1951) cited certain works that might give helpful mor­
phological details of use in pollen identification such as Zander (1935, 
1937, 1941), Wodehouse (1935), Faegri and Iverson((1950), and Erdtman
(1943). Additional references include Zander (1951), Martins d'Alte
\
(1951), Erdtman (1952, 1954), Ikuse (1956), Erdtman, Berglund and 
Praglowski (1961), Erdtman, Praglowski and Nilsson (1963), Chzan and 
Van (1965), Nair (1965), and Maurizio and Louveaux (1965).
Maurizio (1951) indicated that a few workers merely estimated the 
proportions of the various kinds of pollen in the honey sediments, but 
that most workers counted 100 or 200 grains and gave the proportions of 
the different grains as percentages. In honeydew preparations :she 
included the algae with the pollen percentages, but treated the fungus 
spores separately and stated their number to :SO many per hundred pollen 
grains and algae. She recommended that in those instances in which the 
proportions of the dominant pollen, 45% or more reached 70 to 99% that 
a second count be made ignoring the dominant pollen. Thus, the geograph­
ical origin of honeys might be determined moriei exactly.
In 1951 Maurizio confirmed numerous earlier reports that the geo­
graphical origin of .honeys can be determined by the plant constituents 
they contain. She stated that the most important pollen grains for 
determining the origin of honey are those of entomophilous nectar 
plants because they permit conclusions concerning the plants that pro­
duced the nectar; that pollen grains of anemophilous plants and of 
entomophilous plants which do not secrete nectar, as well as algae and 
fungus spores, can contribute to locating the -geographical origin of a 
honey. She reported that the ’.characteristics of a honey are ̂ determined 
not only by the dominant pollen, but also by the combination and rela­
tive frequency pattern of all the pollen types found in the honey.
Later contributions concerning honey analysis in relation to 
geographical origin include Martins d'Alte (1951), Pelimon (1960), 
Maurizio (1960, 1966), Ruttner (1961, 1964), Louveaux and Vergeron (1964), 
Genier (1966) , and Tone (1966). In addition to presenting .numerous 
descriptions and illustrations of honey pollen grains, Martins d'Alte 
(1951) reported on the pollen spectrum and geographical origin of 35 
Portuguese honeys. He listed the kinds of pollen that most frequently 
occurred in Portuguese honeys according to plant families.
Pelimon (1960) presented a map of Rumania with the principal 
honey resources Identified in relation to geographical boundaries.
He reported that the honey sources of the Rumanian Republic would be 
sufficient to :nourish ten times the 650,000 hives in existence.
Pelimon concluded that the native honey plants of Rumania were of more 
importance than the cultivated plants. He ̂ determined that the honeys, 
of Romania-were generally of a -clear color and from nectar of flowers 
and not honeydew.
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Maurizio (1960) discussed imported Yugoslav honeys that were sold 
as "home-produced." She dealt with the possibility of differentiating 
by means of pollen analysis between honeys from Yugoslavia and similar 
honeys from western and central Europe. She concluded that some 
Yugoslav honeys can only be differentiated by the occurrence of pollen 
grains of plants unusual in other countries, such as occasional grains
A
of a mistletoe, Lor an thus europaeus, that usually is found in associa­
tion with Castanea pollen.
Maurizio (1966) discussed the possibility of differentiating 
European heather honeys by their pollen spectrum. She determined that 
all the honeys had Calluna vulgaris as the dominant pollen, but the 
accompanying species varied with local conditions. The-distinguishing 
species for six main geographical areas were listed.
Ruttner (1961) reported that Loranthus pollen was found in more 
than half of the honey samples collected in certain parts of Austria. 
However, it was not associated with Castanea, but with Onobrychis, 
Stachys. Robinia, Vitis, Crqcifera, and Cerinthe. Ruttner (1964) 
reported that Hungarian honeys contained a characteristic pollen com­
bination of Robinia and Onobrychis as well as grains of a xerophylous 
flora (Cerinthe minor. St achy s annuua. Helianthemum, Verbascum, Zea 
mais, Cucumis). Honeys from eastern Austria are difficult to distin­
guish because they originate from flora of thfe central European type. 
Ruttner reaffirmed that the characteristic pollen of Yugoslav honeys 
is Loranthus europaeus in association with Castanea pollen.
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Louveaux and Vergeron (1964) identified the characteristic species 
of the Spanish honey spectrum and determined the particular grouping of 
species for certain geographical areas.
Genier (1966) determined that from studying the relationships 
between the geographical distribution and the melissological distribu­
tion of the Ericaceae (through pollen analysis work on honeys of well- 
defined geographical origin), a melissopalynologist :can approximately 
reconstruct the meliferous flora of the region under consideration.
Also, the -study of the ericaceous species in .a honey of unknown geo-
t
graphical origin leads to information that is usually interesting .as to 
the origin of the honey.
Tone (1966) demonstrated the value of pollen analysis for establish­
ing the geographical origin of honey samples from different regions of 
Rumania and for indicating the available forage sources in the different 
regions.
Maurizio. (1951) reviewed certain questions that :are still pre­
senting difficulties for microscopical honey research, such :as, can 
pollen grains enter honey in any other way than through the nectar?
It is generally agreed that rô st of the pollen found in ripe honey falls 
into the raw nectar while in the flower. The pollen and raw nectar are 
taken back to the hive in the bee's honey stomach and eventually appear 
in the ripe honey. But some honeys :also :contain pollen from anemophi- 
lous plants and from nectariess entomophilous plants. How do these 
-different pollen types enter the honey?
. The origin of pollen from anemophilous plants has been determined, 
to some extent. If there is only an isolated pollen grain or two,. it
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can be assumed that the grain was blown Into the raw nectar or -ripe 
honey accidentally. Zander (1949), as well as other-researchers, 
have shown that the grains of certain wind-pollinated plants :such as 
Gramineae,. Rutmex, and Quercus occur in varying quantities in many 
central-European honeydew honeys. Since these same kinds of pollen 
occur in the honeydew of different :forest trees, Zander assumed that 
the grains were blown by the wind, fell into the honeydew and were 
carried back to the hive by bees collecting the honeydew.
The origin of nectarless entomophilous pollen in honey is still 
debated. In 1938 Maurizio surmised that some of the -plants in question 
possessed hidden nectaries (from Maurizio, 1951). Louveaux (1958) dis­
counted pollution of honey with pollen by the wind but considered the 
possibility of pollution by beekeepers through mishandling pollen cells 
or by the bees themselves. After certain experiments, Louveaux con­
cluded that pollution by pollen occurred inside the hive by the -bees 
and not through the nectar. He postulated that honey made under 
artificial conditions became more polluted with pollen than would 
honey made under natural conditions.
How does the method of extraction and. treatment :affect the pollen 
content of honey and the -relative proportions of different pollen 
grains? In 1932 Zander (from Maurizio.1951) concluded that the method 
of extraction directly influenced the ‘amount of honey sediment and its 
pollen content. The average amount -of sediment obtained from pressed 
honey (often more than 1-ccper 10 g) was several times more than that 
obtained- from honey cleanly extracted by a rotary extractor (1-5 cu ram). 
Evenius (1958) divided 179 honey samples into four groups on the-basis
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of richness in pollen. All honeys gathered with care and lowest in 
pollen were placed in Group 1 (less than .035 cc sediment per 100 g of 
honey). Pollen-rich floral honey and honeydew honey were placed in 
Group 2 (.035 cc-.l cc per 100 g, of honey). Generally, German honeys 
of Calluna vulgaris obtained by pressure or contaminated with strange 
bodies were assigned to Group 3 (.1-.2 cc per 100 g honey) and to 
Group 4 (.2 cc per 100 g honey). Evenius concluded that honeys of '
Group 4 should be denied the name of table honey due to pollen richness. 
The abnormal richness in pollen of honeys in Groups 2 and 3 was probably 
due to defective manipulation in extracting. Simple filtration would 
improve the pressed honeys.
Quantitative analysis confirmed that the-method of extraction
greatly affected the absolute content of pollen grains, fungus spores 
*
and algae found in honey (from Maurizio,.1951). Centrifuged honey 
generally contained below 100,000 plant constituents per 10 g whereas 
pressed, run honeys and honeys extracted by heating the "combs often 
contained over 1,000,000 plant constituents. .Quantitative pollen 
analysis showed further that the absolute plant constituent content 
was abnormally low in adulterated honeys (adulterated with .artificial 
products or by feeding syrup to bees).
Demianowicz, Lecewicz,and Warakomsfca (1966) reported that buck­
wheat honey taken directly from the combs bad very little pollen.
What is the correlation between the percentage of pollen of a 
given plant species found in a honey sample and the plants actual 
nectar contribution? Researchers generally agree that it is not yet 
possible to determine exactly the proportions of various nectars 
represented in a honey sample. For instance, Barbier ’(1958) concluded
14
that the bees themselves as well as climatic conditions affecting 
flowering could influence the quantity of pollen recovered from the 
nectar. All pollen types may not be recovered from the honey stomach 
with the same ease. The method of extraction does not affect the 
number of grains, but it may have an effect if the plant in question 
flowers during brood-rearing season. Maurizio and Louveaux (1965) 
stated that nectars from different flowers vary a great :deal in their 
pollen content. These differences are related to :the morphology of 
the flower from which the nectar is taken, and to numerous other factors 
such as the amount of water retained in the nectar, the distance of 
the ̂ nectar source from the hive,and certain beekeeping practices.
Zander (1935) presented a method for classifying pollen that is 
serviceable in determining the probable proportions of various nectars 
associated with the pollen if adapted to :the percentage method of 
counting grains. There is no.correction to reestablish the probable 
proportions of various nectars associated with the pollen. The -pollen 
classes ares dominant :pollen (over 45%), secondary pollen (16-45%), 
minor -pollen (1-15%). Other workers :such as Deans ; (1957) and Barbier
(1958) have apparently followed Zander's method.
Koch in .1933, Lunder in 1945, and Maurizio in 1949 (from Maurizio, 
1951) attempted to give a better assessment of the rela fionship between 
the nectar components in .a honey. They determined the absolute amount 
of pollen in a fixed weight of nectar or .honey.and calculated correction 
factors for certain plants. In general they had little success with 
pollen counts of nectars but obtained better -results from quantitative
15
■pollen analysis of “single source" honeys.* Maurizio reached certain 
important conclusions in 1949 (from Maurizio, 1951; Maurizio .and 
Louveaux, .1965), such as, the average number of plant constituents per 
10 -g honey was between 20,000 -and 100,000. She placed in this -category, 
all mixed honeys obtained from working nectar of different plants, all 
mixed honeys obtained by working nectar and honeydew simultaneously, 
and almost all "single-source" honeys. Her other determination con>- 
cerned plant species that were either very poor in pollen or very rich 
in pollen. , For these plants to be correctly.assessed as to nectar 
contributions, the percentage figure given by the pollen count must be 
adjusted upwards in the pollen-poor group and downwards in the pollen- 
rich group.
Maurizio (1955, 1958a), Hazslinszky (1955), Demianowicz and 
Demianowicz (1955, 1957), Pritsch (1957), Demianowicz and Jablonski
(1959), Demianowicz (1962, 1964, 1966), Louveaux and Vergeron (1964), 
and Wozna (1966) have continued with ■attempts to accurately assess the 
nectar contributions of honey plants.
Louveaux and Vergeron (1964) in their analysis of the pollen spec­
trum of 38 Spanish honeys, determined which pollen types -were the major 
nectar contributors by making comparisons with uni floral honey. In this 
way, one pollen could be called dominant even though outnumbered by 
another pollen. Contrary to the rules of Zander (1935, 1941) and
*A single-source honey as defined by Maurizio (1951) wAs a honey with 
a pollen spectrum in which one Component ̂ formed at least 50% of the 
total. •
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Maurizio (see 1951), Louveaux and Vergeron reported that in the same 
honey several different Mnds of pollen that occur in the same grouping 
can be placed in the same class. They concluded that the plant that 
:give8 honey its -character is more important:than the most numerous pollen 
and not necessarily the same.
Demianowicz (1964) summarized data that he had collected for 13 
years. He .established correction factors for 46 unifloral honeys, 
obtained by caging bees with the plants in question. To date,
Demianowicz's method appears to be the most successful, particularly 
in evaluating the -true -importance as a nectar source of plants 'whose 
nectar is :either "very rich or very poor in pollen.
One of :the few statistical interpretations of honey pollen analysis 
was presented by Vergeron (1964). He concluded that the number of dif­
ferent varieties of pollen identified in honey depended on the weight 
of the honey used and on the number of grains counted.
Louveaux (1964) listed the possibilities by a system of punched 
cards for the classification of -data obtained from the pollen -analysis 
of honey.
Bee -researchers are becoming ;increasingly aware that honey 
analysis can find useful application in their work. Due largely to 
this awareness, interest is spreading to -countries outside of Europe.
For example, Youse (1953) presented a taxonomic study of pollen grains 
collected by bees in Indiana. .His investigations indicated that one 
can determine the plant genera visited by bees --through -.a study , of hive 
pollen. Smith (1957) gave a report on the major nectar and pollen
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sources of East African honeys# Santos (1961) published preliminary 
notes on the main pollen types found in Brazilian honeys.
Maurizio and Louveaux (1966) concluded that although melisso- 
palynology has had limited development in the course of the last 
decade, this science has nevertheless remained very much alive and 
its field continues to be enlarged.
DESCRIPTION OF BEEKEEPING AREAS
Louisiana may be divided into six general beekeeping areas on the 
basis of geology, soil, topography and vegetation differences. These 
major areas and the locations of the honey samples collected within 
them are shown in Figures 1 and 2.
A description of the areas taken from Brown (1945) and Lytle 
and Sturgis (1962) follows:
Area 1: Bottomland Hardwoods and Cypress
This area consists chiefly of alluvial soils of the Mississippi 
River floodplain and delta, and the floodplain of the Red River.
i
General relief features are the old stream channels, natural levee 
ridges along stream channels, levee slopes, lakes and backwater 
swamps. The soils vary from sand to heavy clay gumbos. Drainage 
plays an important role in determining the native vegetation and 
cultivated crops of any.given section.
Originally the area had a mixed hardwood vegetation with large 
acreages of bald-cypress, Taxodium distichum (L.) Rich. The bald- 
cypress swamps also had tupelo-gum, Nyssa aquatica L.; Drummond red 
maple, Acer drummondii Hooker & Arnold; water-ash, Fraxinus caroliniaria 
Mill.; pumpkin-ash, Fraxinus tomentosa Michx. f.; and small shrubs such 
as virginia-willow, Itea Virginica L.; and buttonbush. The sections 
that received alluvium from each flood contained cottonwood. Populus 
deltoides Marsh.: American sycamore, Platanus occidentalis L.; red- 
gum, Liquidambar styraciflua L.; black willow, Salix nigra Marsh.; 
hackberry, Celtis laevigata Willd.; swamp-privet, Forestiera acuminata
66
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(Michx.) Poir.; honey-locust, Gledltsia trlacanthos L.; and water- 
locust, Gledltsia aquatlca Marsh. On the old natural levees of 
abandoned stream channels grew red-gum; oaks such as Nuttall's oak, 
Quercus nuttallll E. J. Palmer, and water-oak, Quercus nigra L.; honey- 
locust; American elm, Ulmus americana L.; winged elm, Ulmus alata Michx. 
pecan, Carya illinoensis (Wang.) K. Koch; and persimmon, Diospyros 
virginiana L. Certain of the higher and poorly drained parts of the 
floodplain had willow oak, Quercus phellos L.; winged elm; Nuttall's 
oak; cedar elm, Ulmus crassifolia Nutt.; and green ash, Fraxinus \ 
pennsylvanica var. lanceolata (Borkh.) Sarg.
Bald-cypress usually grew along the abandoned channels of the 
Mississippi River, as well as tupelo-gum, swamp-privet, water-locust, 
and water-elm. The higher ground along the channels had red-gum; 
over-cup oak, Quercus lyrata Walt.; bitter pecan, Carya aquatica 
(Michx. f.); persimmon; and hackberry, Celtis laevigata Willd.
Today most of the original vegetation has been cut over. In 
the section along Bayou Teche the soils range from slightly acid to 
alkaline. They contain moderate amounts of organic matter and mineral 
plant nutrients. Most of the ridges are planted in sugarcane, corn, 
soybeans and rice. The backswamps are forested.
The better drained soils of the Mississippi River floodplain 
are on the natural levee ridges that run parallel to the stream 
channels. These soils are slightly acid to alkaline. They contain 
moderate amounts of organic matter and moderate to high amounts of 
mineral plant nutrients. Levees protect most sections from flooding.
The land is used mainly for crops and pastures. The major crops are
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cotton, corn, sugarcane, soybeans and oats. Thousands of acres of 
bottomland hardwoods have been cleared in the last :decade for soy­
beans.
The back .water swamps and backlands of the Mississippi River 
include poorly drained and wet soils. The .soils are neutral to 
alkaline. They contain moderate to high amounts of organic matter 
and high amounts of mineral plant nutrients. These lands, most of 
which are in forest, are frequently flooded. Some of the backlands 
are used for growing pastures, sugarcane, cotton, rice and.com.
The well drained, neutral to alkaline .soils of the frontlands 
of the Red River floodplain merge with the poorly drained, slightly 
acid backland soils. In general, the soils contain moderate amounts 
of organic matter and high amounts of mineral plant nutrients. Most 
of the better drained soils are .cultivated. The major crops are 
•cotton, com, . sugarcane, soybeans, oats-and alfalfa. Most of the 
poorer drained soils are used for forest and for pastures.
A section of mixed older^alluvial soils from the Ouachita, 
Arkansas and Mississippi Rivers occurs in the northeastern part of 
the state. It is separated from the recent Mississippi River flood- 
plain by a band of Mississippi Terrace soils. These older alluvial 
soils range from neutral to medium acid. They are generally low in 
organic matter and mineral plant nutrients. A large part of this 
section is in forested bacfcswamps. Cotton, com, oats, hay and 
pastures are grown on the ridges.
Mixed older and recent soils of the ̂ Mississippi and Red River 
floodplains occur in the south central part of the state. These
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soils contain moderate amounts of organic matter and moderate to high 
amounts of mineral plant nutrients. The backswamps are used chiefly 
for hardwoods and for grazing. The ridges are used mainly for pasture 
and hay. Smaller areas of the ridges are in cotton,, corn and truck 
crops.
Area 2: Pine-Oak-Hickory Uplands
This area is bordered by the Mississippi River floodplain on the 
east and the Red River floodplain on the west. The northwestern half 
of Area 2 is part of the original shortleaf pine-oak-hickory region. 
There is less rainfall here than in the rest of the state. The hill 
soils are sandy and the bottom soils range from sandy to heavy clays.
The soils of this region are low to moderate in organic matter and 
plant nutrients. They are medium acid to strongly acid.
The original vegetation consisted of shortleaf pine, Pinos 
echinata Mill.; a variety of oaks; numerous hickories, Carya sp.; and 
loblolly pine, Pinus taeda L. of secondary importance. Today loblolly 
pine is the prevailing species in many places. The region has second 
growth forests which may be classed as pine, pine-'hardwood, or hardwood- 
pine, depending on the relative numbers of the different species. Red- 
gum; black-gum, Nyssa sylvatica Marsh.; various hawthorns, Crataegus 
sp.; flowering dogwood, Cornus florida :L.; redbud, Cercis canadensis 
L.; basswood, Tilia americana L.; and hackberry are-common along the 
small streams. Tupelo-gum and bald-cypress are found in some of the 
wetter places.
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Large'acreages are too eroded for cultivation. The soils are 
used mainly for growing pine and mixed forest timber, for growing 
hay, and for grazing cattle and sheep.
The southern half of Area 2 is part of the original Longleaf 
Pine Region and consists mainly of rolling pine hills. The soils 
range from sands to clays. They are generally low in organic matter 
and plant nutrients. They are medium to strongly acid. The soils are 
susceptible to erosion when cultivated. Major uses are for.growing 
pine timber and for.grazing.
Area 3: Pine - Oak-Hickory Uplands and Longleaf Pine Flatwoods
This area like Area 2 originally contained shortleaf pine-oak- 
hickory vegetation in its northwestern portion and longleaf pine 
flatwoods in the southwestern portion. The agricultural pursuits of 
Area 3 are similar to those of Area 2.
Area 4: Prairie
This area includes the coastal prairies which were originally 
covered with tall prairie grasses. Trees occur along the streams 
that drain the prairies and in the .depressions and ridges found on 
the prairies. The depressions contain red maple, Acer rubrum L.; 
green ash; water-oak; winged elm; red-gum; willow oak; swamp blackgum, 
Nyssa sylvatica var. biflora (Walt.) Sarg.; and bald-cypress. The 
banks of the streams and the ridges have water-oak; cherrybark oak, 
Quercus pagoda Raf.; post-oak, Quercus Stellata Wang.; green ash; 
American elm; red-gum; shagbark hickory; cow oak, Quercus michauxii 
Nutt.; hawthorns; and loblolly pine. ,Longleaf pine, Pinus palustris
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Mill; live oak, Quercus virginiana Mill.; and blackgum are found on the 
pimple mounds and sandy ridges near Lake Charles. The soils of this 
area range from alkaline to acid. They generally contain low amounts 
of phosphorus and moderate amounts of other plant nutrients. The 
soils are used chiefly for rice, pastures and hay.
Area 5: Longleaf Pine Flatwoods and Upland Hardwoods
The original trees of this area were mostly longleaf pine flat­
woods and a narrow strip of mixed hardwoods in an uplands section on 
the eastern side of the Mississippi River. The longleaf pine .flat­
woods contained in addition to the longleaf pines extensive stands of 
slash pine, Pinus elliottii Engelm, 5 and short-leaf and spruce pines, 
Pinus glabra Walt, of secondary importance. Sloughs that occur in the 
region have a hardwood vegetation of swamp blackgum; southern sweetbay, 
Magnolia virginiana var. australis Sarg.; water-oak; obtusa oak,
Quercus obtusa (Willd.) Ashe.; swamp red maple; green ash; red-gum; and 
many ericaceous shrubs. Cutting the pine in the flatwoods arid repeated 
burning of the woods has resulted in either treeless areas or woods 
containing southern red oak, Quercus falcata Michx.; post-oak; black­
jack oak; and willow oak.
The flatwoods soils are medium to strongly acid and low in 
organic matter and mineral plant nutrients. Soil drainage is usually 
poor. The major uses are for growing pine timber and for grazing. 
Strawberries are an important crop in the southeastern area of the 
flatwoods.
The mixed hardwoods on the uplands consisted of white oak,
Quercus alba L.; cherrybark oaks; red-gum; white ash, Fraxinus
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amerlcana L.; tulip-tree, Llriodendron tulipifera L.; cucumber-tree, 
Magnolia acuminata L.; water-oak; Shumard red oak, Quercus shumardii 
Buckley.; post-oak; bitternut hickory, Carya cordiformis (Wang.) K. 
Koch.; sugar-maple, Acer saccharurn Marsh.; beech, Fagus grandifolia 
var. caroliniana (Loud.) Fern. & Rehd.; black cherry, .Prunus serotina 
Ehrh.; dogwood; and redbud.
The upland soils are medium to strongly acid. The better drained 
sections have soils with moderate to low amounts of organic matter and 
plant nutrients. The land when cultivated is very susceptible to sheet 
and gully erosion. Most of it is in grass pasture or improved pastures 
and forest. There is some diversified farming.
Area 6: Marsh Lands
The Coastal Marsh is :a low wet plain along the Gulf of Mexico.
For the most part, it is not suitable for beekeeping. It -supports a 
luxuriant growth of grasses, sedges, rushes and other plants tolerant 
to brackish water and salt :water. Certain inland sections of the 
marsh are protected from flooding and drained by pumps. These sec­
tions are used for growing :rice, sugarcane-and pastures.
MATERIALS AND METHODS
Development of Reference Card File
A list of approximately 300 honey and pollen plants (native and 
naturalized) found in Louisiana was compiled from Pammel and King 
(1930), Oertel (1939, 1955, 1967), Pellett (1947), Martins d'Alte 
(1951), Ordetx-Ros (1952), Wilson, Moffett, and Harrington (1958), 
and Lovell (1966). Pollen drawings were obtained from Martins d'Alte 
(1951), Erdtman (1952, 19540»and Ikuse (1956). By combining the list 
with the matching pictures, a reference card file to possible honey 
and pollen plants of Louisiana was assembled. The cards were sorted 
alphabetically into families. To facilitate filing, a second similar 
type file was arranged alphabetically by genera. Brief identification 
notes pertaining either to the plants or their pollen were entered on 
the cards throughout the investigation. Any additional plants (eulti“ 
vated or wild) which I observed honeybees, Apis mellifera L., working 
were added to the list.
Collection and Preparation of Reference Pollen
Random field collections of flowering plants were made from early 
spring to late summer of 1968. Approximately 200 specimens were col­
lected in triplicate; appropriate information was recorded, as well as 
brief notes concerning activities of honeybees on the plants. The 
plants were authoritatively identified. One voucher specimen of each 
was deposited in the herbarium of Louisiana State University.
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Stamens, whole flower buds or flowers in blossom were removed with 
forceps before drying the vouchers. Whenever practical, stamens were 
removed from flower buds. The material was placed in 5 cc glass vials 
(push-in caps) with 1 cc of glacial acetic acid. The samples were 
strained in some instances through a fine wire screen or a small piece 
of nylon mesh to remove organic debris. Forceps were sometimes used 
to extract the larger pieces of debris. A number coded with the par­
ticular voucher specimen was affixed to each vial and recorded in a 
permanent record. Certain fresh pollen, treated in a like manner, were 
obtained from the collections made by Dr. C. A. Brown.
Dried pollen-bearing parts were taken from herbarium sheets.
The dried material was treated exactly as the fresh.
Vials of both fresh and dried pollen were stored for an 
unlimited time to await processing.
Erdtman's acetolysis technique (1952) was essentially followed 
in chemically processing samples with large quantities of pollen or 
organic debris (chlorination was omitted). However, a rapid version 
of the acetolysis technique (C. A. Brown, personal communication) was 
used to treat most pollen samples. The steps were as follows:
1. Approximately 3 1/2 cc of acetolysis fluid (1 part cone. H2SO4 : 9 
parts acetic anhydride) were added dropwise to each vial contain­
ing polleniferous material which had been dehydrated with acetic 
acid. The acetolysis fluid was prepared fresh daily.
2. The uncapped vials were placed in predetermined order on a slide 
warming plate to assure no mixing of caps and vials.
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3. An infrared lamp was used to heat the pollen samples to 100°C.
4. After the first sign of boiling, the samples were timed for 1 1/2- 
2 minutes. The vials were then immediately removed and allowed
to cool.
5. After cooling, the caps were replaced and the vials were centri­
fuged itaSorvall anglehead centrifuge for five minutes at 3600 RPM. 
The liquid was discarded in a waste bottle.
6. The samples were next washed and centrifuged twice with tap water.* 
On the last washing a drop of 1% Bismark brown was used for stain­
ing.
7. One cc of glycerin jelly was added to the remaining polleniferous 
sediment.
8. Vials were stored to await microscope slide preparation.
Permanent slides of acetolyzed pollen was prepared as follows:
1. Paraffin circles were made on clean slides.
2. The slides were named and numbered to correspond to pollen in 
vials.
3. Each vial was warmed to melt the pollen-glycerin jelly mixture 
and stirred with a clean glass stirring rod.
4. A drop of the mixture was placed within the paraffin ring of its 
corresponding slide.
5. A 22 mm glass cover slip (#1 or 0) was put over the paraffin 
ring and the slide gently warmed to seal.
6. The permanent slides were cooled, labeled and filed.
*Tests have shown Baton Rouge tap water is pollen free (C. A. Brown, 
personal communication).
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Collection and Preparation of Honey Samples
A 1967 list of commercial beekeepers in Louisiana was obtained 
from the Division of Entomology, Louisiana Department of Agriculture 
and Immigration. I made a series of trips throughout the state in the 
fall of 1967 and 1968, contacted selected commercial beekeepers and 
received their commitments to collect honey samples. Other necessary 
correspondence was conducted through the mails.
The samples gathered for me were for the most part of commercial 
type as would be offered for sale. I particularly stressed with the 
beekeepers the need to prevent contamination of the honey with that 
from other locations. I requested, if possible, honey stored by the 
bees in each of three seasons (spring, summer, fall).
A return series of trips was made mainly during the spring and 
summer of 1968 to collect the honey samples. Data recorded for them 
was as follows: a number, name of beekeeper^ location of hive, date
of extraction, season of production, comb or centrifuged honey, 
possible plants visited, and general color and condition of the honey.
From 113 honey samples for which data was recorded, 54 were 
chosen for extensive study. Preliminary observations were made on 
three others. Pertinent collection data on the honey samples used 
in my study appear in the appendix.
The method followed in recovering pollen from honey was as 
follows:
1. Twenty grams of honey were dissolved in 20 cc of hot water (45°C).
2. The sample.was centrifuged for 10-15 minutes and decanted.
3. The pollen sediment was dehydrated with a few drops of glacial 
acetic acid, followed by treatment according to the acetolysis 
schedule.
4. After acetolysis, enough glycerin jelly was added to give the 
honey pollen sediment a 1 cc volume.
5. A permanent reference slide was made of each acetolyzed honey 
sediment sample. Temporary slides were made for counting pollen.
Examination of Honey Samples and Data Collection
Extensive preliminary studies were made of the reference pollen 
slides, particular attention being given to those pollen from Oertel1s 
list (1939)1 of honey and pollen plants of Louisiana; this list is 
presented in the appendix. Sketches and brief descriptions of pollen 
grains were done until I was familiarized with those most likely to 
be encountered in the honey samples.
Before attempting to count pollen from a sample, the permanent 
slide was studied and the major pollen types identified. Temporary 
slides for counting purposes were then made using the following 
technique:
1. A vial containing the pollen sediment-glycerin jelly mixture was 
heated until the glycerin jelly was quite fluid..
2. The sample was stirred with a warm glass stirring rod.
3. An eyedropper was warmed and used to place one drop of sample 
on a warm clean slide. The same eyedropper, thoroughly cleaned 
after each use, was used to prepare every temporary counting 
slide.
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4. A 22 mm square (#1 or 0) cover slip was centered over the drop.
Care was taken to assure that the sample covered the 22 mm square
area evenly and that none leaked from the sides. (Gentle warming 
of the slide helped in spreading the drop.)
5. Once a satisfactory slide was obtained, it was cooled and numbered
to coincide with its corresponding vial and the original honey 
sample.
A species frequency count of at least 250 grains was made from 
each sample. Up to eleven traverses per slide (at predetermined points 
2 mm apart) were made under high power. The first 250 grains were 
identified and counted. A traverse was completed even though a 250 
grain•count:was reached beforehand. Thus, in most instances more than 
250 grains were recorded. If grains were too scarce on the first 
temporary slide, two or more slides were made and counted until the 
250 mark was reached. If grains were too abundant for accurate count­
ing, the 1 cc sediment-glycerin jelly mixture was diluted with 1-3 cc 
of glycerin jelly before making the temporary slide.
When unknown pollen grains were encountered, their position on 
the slide was recorded and they were later examined more thoroughly 
under oil. I attempted to identify all unknowns before counting 
another sample. Reference pollen slides were rechecked. If a grain 
was still unidentifiable, it was assigned a category number and 
described for future reference.
The species frequency counts were converted into percentages of 
the - total. An approximate number of pollen grains per 20 gram sample 
was calculated as follows:
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N = total number of grains per 20 gram honey sample.
n = number of grains counted.
A = total area of 22 mm square cover slip (484 sq. mm).
a = area covered by 11 traverses (108.9 sq. mm); 
diameter of microscopic field was .45 mm.
X = area adjustment constant (4.3) which was determined 
by 1/a/A.
d - number of drops per cc (24 drops).
The formula (N = Xnd) was used in calculating total grain count 
of the original 20 gram honey sample reduced to 1 cc; 11 traverses 
were completed on one temporary slide to count at least 250 grains. 
Adjustments to the formula were needed if fewer or more than eleven 
traverses were made and if the 1 cc sample was diluted with more 
glycerin jelly.
Photographs of pollen grains representing pollen types identi­
fied in the honey samples studied were made under high dry and enlarged 
to 1000 x. Reference slides were used for photographing. The pollen 
grains are reproduced in Plates I-IX at that magnification, except 
where otherwise stated.
Scientific and common plant names used throughout this study 
are from Small (1933), Brown (1945) and Fernald (1950).
RESULTS
The actual number of pollen grains counted and the calculated 
total grain count for each of the 54 Louisiana honey samples (20 g 
samples) studied are listed in Table 1. These totals:ranged from 
1,037 grains in Sample 33 to 6,615,945 grains in Sample 112.
I determined the number of samples appearing within certain 
arbitrarily set ranges of pollen grain totals (Figure 3). Of the-54 
honey samples :studied, 51.1% had less than 20,000 grains per 10 g;
22.2% were in the 20,000-100,000 grain range; 25.9% had more than 
100,000 grains. I used 10 g of honey as the standard in this one 
instance in order to compare my results to those obtained by other 
workers.
Fifty-eight pollen types were identified in the 54 honey 
samples; they are listed in the appendix. The pollen types were 
determined to the species, genus or family. Six were tentative 
identifications, and one was assigned a category number (UK-11). Two 
other groups, in addition to the 58, were formed to include unknowns 
(UK) and unidentifiables such as broken, collapsed or distorted grains 
(UX).
It was advisable because of difficulties in accurately distin­
guishing all the local (Louisiana) species of Trifolium from each 
other and from such closely related genera as Medicago and Melilotus, 
to use a family category for .some Leguminosae pollen. Family cate­




Table 1. Number of pollen grains counted per 20 gram honey sample plus 













10 262 59,484 60 251 20,352
11 281 17,721 61 289 9,941
14 114 3,921 62 330 124,872
17 277 5,717 63 278 28,689
18 268 23,402 64 337 76,512
26 255 24,123 65 336 34,675
27 268 9,219 66 257 55,349
30 287 21,649 67 396 449,539
31 267 15,514 68 278 63,117
33 53 1,037 69 253 10,637
35 264 59,938 70 250 8,600
37 258 13,312 71 289 109,357
38 274 34,560 72 342 388,238
41 265 10,373 73 447 1,014,868
43 257 4,944 75 678 3,078,662
44 421 477,919 76 301 341,695
46 251 25,903 79 372 844,588
51 256 6,317 84 270 9,288
55 290 82,302 85 251 71,233
56 282 45,732 86 343 194,686
57 271 23,664 87 264 99,897























Figure 3. Number of Honey Samples containing <.20,000; 20,000 
100,000; >100,000 total pollen grains per 10 gram
sample. .
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White clover represents the greatest percentage of pollen grouped 
into the Leguminosae family. Other legume species such as soybean, 
redbud, honey-locust and water-locust, Mimosa, and vetch, Vicia sp. 
are easily discernible :and were categorized individually. Red clover, 
Trifolium pratense L. and crimson .clover, Trifolium incamatum L. are 
difficult to separate; thus, any grains meeting their descriptions -were 
placed under one category, T, incarnatum. This species was chosen as 
the category because it is more widely planted than red clover and 
because the description of its grains fits better those found in the 
honey samples.
The Rosaceae family includes such plants :as peach, plum, wild or 
black cherry, Prunus sp.; hawthorn; pear, Pyrus sp.; and miscellaneous 
rose species. The fruit bloom in Louisiana during March and April 
probably produces most of the Rosaceous pollen. Blackberry and dew­
berry were placed in a separate category.
The Compositae pollen grains:were all grouped under one heading. 
They include such possibilities as ragweed, Ambrosia sp.;;aster, Aster 
sp.; sneezeweed, Helenium tenuifolium Nutt.; boneset or thoroughwort,
Eupatorium sp.; butterweed, Senecio .glabellus Poir.; drown-beard,
\
Verbesina sp.; fleabane, Erigeron ,sp.; igoldenrod, Solidago ;sp.; :nigger- 
head, Rudbeckia amplexicaulis Vahl.;. snow vine, Mikania scandens (L.) 
Willd.; Spanish-needles, Bidens sp,;;and spiny-leaved thistle, Sonchus 
asper (L.) Hill. Although many of the Compositae pollen typeŝ  appear 
indlstinguisable with a .light microscope, most .of them-could probably 
be placed into type categories (e.g., Aster type).
Some pollen types which possibly could be subdivided into species 
were left at the genus level. I believe* that Comus sp.; Gleditsia sp., 
and Nyssa sp. could easily be split into their respective species on the 
basis of either grain size or exine stratification. The Louisiana 
species of Nyssa are black-gum or sour-gum, Nyssa sylvatica Marsh; 
swamp blackgum, Nyssa sylvatica var. biflora (Walt.) Sarg. and tupelo, 
tupelo-gum or water tupelo, Nyssa aquatica L.; the species of Comus 
are flowering dogwood, Cornus florida L. and rough-leaf dogwood, Cornus 
drummondii Meyer; the species of Gleditsia are honey-locust, Gleditsia 
triacantho's L. and water-locust, Gleditsia aquatica Marsh. (Brown, 1945).
Tentative identifications were made in some instances where -.a 
particular type pollen was scarce, nondescript or too easily confused 
with another to make a positive identification. (Such tentative identi­
fications are indicated by question marks,) Only two grains of Acer 
sp. (?) were found in one honey sample. Persimmon was identified from 
a picture. Japanese privet or ibota privet.>Llgustrum sp. (?) 
resembles closely Viburnum sp. and thus the two might -be confused; 
all grains of this type were classified as Ligustrum sp. (?). Only 
one grain of water-lily, Nymphaea sp. (?) was identified. Elderberry, 
Sambucus sp. (?) might easily be confused with willow, Salixsp.; only 
one grain was found. Several nondistinctive grains were placed in the 
Scrophulariaceae (?) because of their resemblance to pollen types of 
certain genera in that family.
A graph (Figure 4) of the type of Louveaux and Vergeron (1964) 
demonstrates that most of the possible Louisiana honey pollen types 


















Number of Honey Samples (54)
Figure 4. Straight-line trend indicating that most Louisiana honey plants were 
identified in a study of 54 Louisiana honey samples.
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The number of different pollen types per sample was tabulated and 
presented graphically In a histogram (Figure 5). The histogram has for 
one dimension (X-axis) a distance proportional to a definite range of 
frequencies (number of pollen types), and for the other .dimension (Y- 
axis) a distance proportional to the number of frequencies (honey 
samples) appearing within the range. Of the 54 honey samples studied, 
75.9% had 6-15 pollen types; 22.2% had 16-25 pollen types; and 1.9% had 
1-5 pollen types.
The frequency of appearance of each of the 58 pollen types in the 
54 honey samples was tabulated and converted into percentages (Figure-6). 
Eigtit pollen types appeared in 50% or more of the honey samples. In 
order of highest, they are rattan vine, blackberry and dewberry, 
legumes : (predominantly white xlover), willow, poison ivy, Rosaceae, 
oak, and water-locust or honey-locust. Thirty pollen types appeared 
in 10% or less of the honey samples.
Pollen spectra by. percentages for the 54 honey samples studied 
are grouped according to the areas shown in Figure -1 and are given in 
Tables 2., 3, 4, 5, .and 6. Composite pollen spectra for Areas .1, 2,
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Figure 5. Histogram comparing ranges in number of different pollen 
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Figure 6. Frequency of occurrence of 58 pollen types in. 54 honey samples.
Table 2. Pollen spectra by percentages for honey samples from Area 1, based upon a minimum count of 
250 pollen grains per sample. (? denotes tentatively identified pollen types; + denotes 
predominant pollen type).,
Pollen types 10 11 14 17 18 26 27 31 33 43 44 46
Acer (?). . . . . . . . .  . . .
Allium sp. . .......... ... . 0.4 1.9
Ampelopsis sp. • ........... 0.4
Berehemia ̂scandens. . . . . .  . 0.8 12.1 0.9 28.5 1.1 5.9 2.6 6.7 1.9 4 1.7 6.4
Brassica sp. ........... . .
Brunnichia cirrhosa ... . . 0.9
Cassia fasciculata . . . . o
Castanea sp. . . . .  ... .. . 0.4 9
Celtissp........ . 3.8
Cephalanthus occidentalis . . . 29.0 3.1
Cercis canadensis .  . . . . . . 1.0 0.4 -
Chenopodiaceae .  .  .  . . . .  . 0.4 0.4
.





10 11 14 17 18 26 27 31 33 43 44 46
Compositae. . . . .  . . . .. 0.4 1.7 0.4 3.1 1.5 0.4
Cornus sp. . ............. 0.4
Cruciferae. .. • . . .  • . • , 0.4
Diospyros virginiana (?). . . ,
Forestiera acuminata....... ,
Fraxinus sp. . . . . . . . . . 0.4 0.4 0.4
Gleditsia sp. . . . . . . .  . , 0.7 0.4 0.7 1.1 3.8 0.5
Glycine soya. . . . . . . .  . . < 18.4 0.4 44.0
Gramineae . . . . . . . . . . . 0.9 0.4 0.4 3.8
Ilex sp. .... . . . .. . . . 0.8 0.4
Leguminosae (+ Trifolium) ... .12.6 16.0 0.9 50.9 3.0 9.0 10.8 66.3 15.0 82.1 13.8 40.6
Ligustrum (?) . . . . . . . . . 0.4




Pollen types 10 11 14 17 18 26 27 31 33 43 44 46
Mimosa strigillosa. . . . . . 1.6 1.1 6.7 0.8
Nymphaea. (?)....... .
Nyssa sp. . . . . . . . . . . 0.4 0.4
Parthenocissus sp. . . . . . 0.7 43.8 4.7 1.5
Pinus sp. .. . . .-. . . . .
Planera aquatica... . . . . .
Polygonum sp. . . . . . . . . 1.1
Quercus sp. .. ........... 1.1 0.4 1.2 1.1 1.9 0.4
Rhus radicans . . . . . .  . . 2.7 10.3 7.9 2.2 7.8 3.4 3.7 8.6 0.9 8.0
Rosaceae. . . .« «. . . . . 1.1 3.9 * 0.4 3.9 1.1 1.1- 34.0 0.5 0.4
Rubus - Sp. . ... .. .. . .. 38.9 21.3 1.8 42.1 7.0 4.1 0.8 75.1 32.2
Rumex * sp... ...... ... . .. 0.4
Sagittaria sp. ... ....... 0.7
Salxx -Sp.... ... . . . ... . 41.2 30.9 0.9 9.0 48.9 39.6 17.5 4.1 15.0 3.5 5.9 10.0
Table 2. (Continued)
Sample Number
Pollen types 10 11 14 17 18 26 27 31 33 43 44 46
Sapium-sebiferum. ... . . ... 1.1 0.2
Scrophulariaceae (?). . . 3.8
Trachelospermum difforme. . . 0.4 .
Trifolium incarnatum. . • . . 1.9
Uluius. sp. . . ...... ..... . 0.4 2.7 1.1 0.4 0.4
Umbelliferae. . . .  . ... . .
Verbena sp. . . . . . . .  . . 0.9 1.1
Vicia sp. . .... . . ... • . 2.4 5.2 9.4 1.1 0.4
Vitis sp. . . . . . .  . « . . 0.7 2.4 0.4 0.4
UK“11 . . . . .  . . . .  a  .. • 0.4 0.4
UK. ....... ...... . ...... 0.4 0.4 0.4 0.4 1.2 1.5 0.4 3.8 0.8





Pollen types 51 62 63 64 65 66 67 68 71 72 73 75
Acer (?). . . . . . . . . . .
Allium sp.
Ampelopsis sp. .  .......
Berchemia scandens. . . . . . 
Brassica sp.. . . . . . . . .
Brunnichia cirrhosa . . .  . . 
Cassia fasciculata. . . . . .  
Castanea sp. . . . .. . . .
Celtis s p . ....... .
Cephalanthus occidentalis . . 
Cercis canadensis.............
Chenopodiaceae. .  .......
Cocculus carolinus. . . . . . 






























Pollen types 51 62 63 64 65 66 67 68 71 72 73 75
Cornus sp. . . # • • •  • . # 0.4 1.5 0.7 0.9 -
Cruciferae . • • . . . .  . •
Diospyros virginiana (?). . . 0.9 0.4 0.2
Forestiera acuminata. . . . . 2.5 0.5 0.3
Fraxinus sp. .. .. . . .  . 1.8 0.3 0.4 0.5 0.4 1.0 0.3 0.5 0.3
Gleditsia sp. . . . .  . . . . 4.9 6.8 1.2 3.6 5.8 2.0 0.7 0.3 0.7 2.5
Glycine•soya. . . ... . . .  .
Gramineae . . . . . . .  ... . • 0.9 0.7 0.4 0.2
Ilex sp. .. . . . . ... . . . 0.3 0.3 0.4 0.2
Leguminosae (+ Trifolium) . . 66.0 42.1 37.4 21.3 16.7 15.5 1.0 43.6 23.5 14.9 54.8 45.4
Ligustrum (?) . . . . .  .... 0.4
Liquidambar styraciflua .... 0.4
Lythrtnn sp. • . . . . . . • • 0.2
Mimosa strigillosa. . . .  . . 6.2 1.5 0.4 0.6 0.9 11.6
Table 2. (Continued)
Sample Number
Pollen types 51 62 63 64 65 66 67 68 71 72 73 75
Nymphaea (?). • . • . • • • • 0.3
Nyssa sp........... • • • • 0.7 1.2 0.8 0.2
Parthenocissussp. .. • • • •
Pinus sp......... .. • • • • 0.4
Planera aquatica. . .
Polygonum sp. . . . .
Quercus sp. . • . . . 0.3 0.9 1.9 0.5 0.3 0.5
Rhus radicans .. . . 3.0 4.0 6.1 7.4 1.8 9.3 3.0 3.3 3.8 0.9 7.3 3.7
Rosaceae. . •.. . -. •. 0.8 0.6 1.8 3.2 1.2 8.5 0.7 2.1 0.9 1.3
Rubus sp. .. . . . .  . 9.0 0.9 3.6 1.5 7.4 35.4 13.4 16.9 59.2 26.3 2.7 7.8
Rumex sp. , . . .  . . 0.4 0.2
Sagittaria sp. 0.4
Salix -Sp. . •. - • . -. . 5.1 15.2 24.1 53.4 19.0 15.2 13.4 5.4 16.9 17.9 18.2





51 62 63 64 65 66 67 68 71 72 73 75
Scrophulariaceae (?)....... 0.3
Trachelospermum difforme. . .
Trifolium incarnatum. . . . • 0.7 0.2
Ulmus • sp 0.3 0.3
Umbelliferae. . . . . . . . .
Verbena sp. . . . . . . . . . 1.6 ■ 0.4 1.0 0.2
Vicia sp... .. . • . . . .  . 2.1 0.9 0.6 0.4 0.2 0.4
Vitissp. . . . . . . . . . . 1.9 0.3 0.3 0.2 0.5
UK-11 . . . . . . « . . . .« 2.1 0.9 0.5 0.3
UK. . « . . . . .  . . . . • . 0.8 0.3 0.3 0.8 0.4 0.3
UX. . . . . . . . . . . . . . 1.6 1.8 2.2 1.8 0.3 2.3 0.8 1.5 1.4 0.3 0.2 0.2
Table 2 (Continued)
Sample Number
Pollen types 76 79 85 86 87 93 107
Acer (?). . . . . . . .  .........
Allium sp. . . . .  .. . . • .. •
Ampelopsis sp. • •
Berchemia scandens. .. . . .. . . 67.4 3.7 27.7 33.2 11.4 12.8
Brassica sp....................
Brunnichia cirrhosa ... .. . . . .
Cassia fasciculata. ... . . . • .. 0.7 7.6
Castanea sp........
Celtissp. • • •  . . . . . .  . . . 0.3 0.4
Cephalanthus occidentalis........ 0.3 1.9
Cercis canadensis .... . . • . .. 0.3
Chenopodiaceae . . . .  ......... 0.4
Cocculus carolinus........  . . •
Composxtae. . . .. . . ... . . .. 0.7 0.3 0.4 0.3
Table 2 (Continued)
Sample Number
Pollen types 76 79 85 86 87 93 107
Comus sp....................... 0.3
Cruciferae. . . . . . . . . . . . . 0.6
Diospyros virginiana ( ? ) . . . . . . 0.6
Forestiera acuminata........... . 0.8 7.9 1.8
Fraxinus sp.. . . . . . . . . . . . 0.3 2.3 0.4 0.3
Gleditsia sp. . . . . .  .. • . . . 1.0 0.5 1.2 0.4 3.8
Glycine soya.... . .. . . . . . . 0.7 2.1
Gramineae .. . . . . .... • . . . 0.4 0.9
Ilex ,sp. . . .. • . • • . . . . • 0.4 0.3
Leguminosae (+ Trifolium) . . . . . 13.3 56.4' 6.8 18.7 6.0 5.9 0.3
Ligustrum (?) • . •*... • . . . . 0.3
Liquidambar styraciflua . . . .  . . 0.3
Lythrtim sp. 0.2
Mimosastrigillosa. . . . . . . . . 11.8 1.7 5.3 0.6
Table 2. (Continued)
Pollen types 76 79
Sample Nuniber
85 86 87 93 107
Nymphaea (?). • 
Nyssasp. . . . 
Parthenocissus sp 
Pinus sp. . . .  
Planera aquatica 
Polygonum sp. . 
Quercus sp. . • 
Rhus radicans •. . 
Rosaceae. . . .  
Rubus :sp. . . .  
Rumex sp. .... 
Sagittaria sp. 









0.3 0.4 0.6 0.8 0.4 2.6
4.8 2.4 7.6 3.0 8.1 3.8
2.7 5.2 2.0 1.1 3.8 17.4
2.7 35.4 28.3 13.6 41.5 19.8
11.0 17.1 1.7 45.4 24.3 18.4
0.3 0.8 1.2 0.4
Table 2. (Continued)
Sample Number
Pollen types 76 79 85 86 87 93 107
Scrophulariaceae (?)......... . .
Trachelospermum difforme.........
Trifolium incamatum.............
Ulmussp. ............... . 2.3
Umbelliferae. ................... 0.5
Verbena sp. 0.3
Vicia sp. ........... 0.3
,
Vitissp. . . . . . . . . . . . . . 0.3 0.3 . 0.8 0.3
UK-11 . . . . . . . . .  ......... 0.3 0.2 0.3
0.3 0.4
TJX. . . . . . . . .'. . . . . > . . 1.3 0.5 0.4 0.3 0.8 0.6 0.9
Table 3. Pollen spectrum by percentages for one honey sample from Area 2, based upon a minimum count








Allium sp. ................. 1.0 Rhus radicans............... 2.4
Berchemia scandens. . . . . . . 41.1 Rosaceae ................... 2.1
Brassica sp. . . . . . . . . . 0.4 Rubus sp. . . . .  ......... 3.5
Castanea sp. .. ........... 3.1 Salix sp.................... 4.5
Cephalanthus occidentalis . . . 3.5 Sapium sebiferum....... . . 1.4
Cornus sp.- . . .  ........... 0.4 Verbena sp. . ............. 1.4 ,
Dicspyros virginiana (?). . . . 0.7 Vitis sp. .......,.?«?«; 4.2
Leguminosae (+ Trifolium) . . . 13.2 U I ............................ 1.4
Ligustrum (?) . . . .  .. . . • 0.4
Magnolia sp. . . . . . . . . . 1.0
Mimosa strigillosa........... 0.7
Parthenocissus sp. .. ... . . 13.2
Quercus s p . . . .  ........... 0.4
Table 4. Pollen spectra by percentages for honey samples from Area 3, based upon
a minimum count of 250 pollen grains per sample. (? denotes tentatively
identified pollen types; + denotes predominant pollen type),.
Sample Number
Pollen types 41 55 56 57 60 61 84
Berchemia scandens . . ....... 29.4 26.6 37.9 49.8 81.7 28.0 56.3
Brassica sp. . . . . .  ....... 0.4
Brunnichia cirrhosa. ......... 4.5
Castanea sp....... . ... . . . . 6.0 10.0 9,. 2 5.5 4.0 1.7 4.4
Celtis sp. . . . . .  ......... 0.4
Compositae......... . . . . . 0.4 0.4 0.4
Cornus sp. . . . . . . . . . . . 1.0
Diospyros virginiana (?) . . . . 0.4 0.4
Fraxinus sp. ................. 0.4
Gleditsia sp........ . 1.1
Gramineae . . . .... . . .  . . 0.4 0.7
Ilex sp. . . . . . . . . .  . . . 1.9 3.5 1.0 0.7 4.4 3.8 1.5
Lagerstroemia indica . ....... 3.0
Table 4. (Continued)
Sample Number
Pollen types 41 55 56 57 60 61 84
Leguminosae (+ Trifolium). . . . 6.0 - 3.5 4.5
Ligustrum (?). . . . .  ....... 0.3 14.4
Liriodendron tulipifera. . . . . 0.4
Magnolia sp............. . 0.4
Myrica sp.................... 0.4
Nyssa sp. ... ........... . . 3.4 0.3 0.4 2.8 1.4 2.6
Partbenocissus sp. . . . . . . . 17.0 0.4
Pinus sp........ . '. . . 0.4
Polygonum sp. . . .  . . . . .  . 0.4
Quercus sp.. . . . . . . . . . . . 0.7 0.4 0.4
Rhus radicans. . . . . . . . . . 0.7 5.9 15.2 6.3
Rosaceae . . . . . . . ... .. . 2.3 1.0 1.1
iRubus sp. . . . . .  . . ..... 12.0 5.5 25.9 4.1 0.8 56.8 11.1
Sagittaria sp............... .. . 0.4
Table 4. (Continued)
.. Sample. Number
Pollen types 41 55 56 57 60 61 84
Sambucus (?) . . ............... 0.4
Sapium sebiferum . . . . . . . . . 1.1
Scrophulariaceae ( ? ) . . . . . . . 0.7
Trifolium incamatum ............ 5.6
Vitissp. . . . . . . . . . . . . 0.4 0.4 0.4 0.4 1.0
Zea mays . . . . . .  ........... 0.4
UK-11 ................... . 2.7
UK . . . . .  ............. . . . 0.4 0.4
UI . ... . . . . . .  . . .  ... . . 1.9 1.0 1.0 0.7 2.0 1.1
Table 5. Pollen spectra by percentages for honey samples from Area 4, based upon a
minimum count of 250 pollen grains per sample. (? denotes tentatively
identified pollen types: + denotes predominant pollen type).
Sample Number
Pollen types 35 38 59 69 70 89 106
Berchemia scandens . • . . . .  . 37.5 0.7 8.6 8.7 . 2.8 20.8 6.3
Cassia fasciculata . . . . . . . 2.9
Castanea sp. . . . .  . . . . .. 1.2
Compositae . . . . . . . . . . . 1.9 5.0 0.6 0.8 0.5
Cornus sp. 0.3
Fraxinus sp. ... . . . . . .  . . 0.8
Gleditsia sp. . . . . . . . . . 0.4 0.3 0.4 2.0
Glycine soya 40.5 5.0
Gramineae. . . . . . . .  . . .  . 0.4 0.8 0.3 3.1
Ilex sp. . . .. . . .  . .. . . 0.5
Leguminosae (+ Trifolium). . . . 12.1 46.0 29.4 42.3 91.6 20.2 2.7
Ligustrum (?). . . . . . . . . . 0.8
Magnolia sp. .... . . . . . . . 0.9
Table 5. (Continued)
Sample Number
Pollen types 35 38 59 69 70 89 106
Parthenocissus sp............. 0.4
Quercus sp. 0.4 0.3 1.3
Rhus radicans. .. . . . . . . . . 8.3 0.7 3.2 12.1 0.5
Rosaceae . . . . . . ........... 11.7 1.2 2.3 2.2
Rubus sp. 15.9 0.4 50.7 20.1 3.6 25.6 6.8
Salix sp.. . . . . . .  • • • 9.5 0.4 8.1 3.2 9.0 2.2
Sapium sebiferum . . ......... 0.4 13.4 2.5 65.6
Trifolium incarnatum . . .1 .. 
Ulmus sp. . . . .  • •• • • • . 0.4 0.7
0.1 1.4
Verbena sp. . • .... ... •• . 0.4 0.4 3.2 0.9
Vitis sp. . . ........... . . 0.8 0.5
Zea mays .... ... . . ..... . 0.7
UK ........... ............. 0.4 0.3 1.4
UI • . . . . . . . .  . . . ... . 1.1 1.5 0.2 0.8 1.4 1.8
Table 6. Pollen -spectra by percentages for honey samples from Area 5, based upon a
minimum-.count of 250 pollen grains per sample. (? denotes tentatively
identified .pollen types; + denotes predominant pollen type).
Pollen types
Sample Number
37 97 98 99 100 102 103 112
Berchemia scandens • . . . .  . 2.7 21.1 27.8 2.8 49.3 83.4 16.3
Callicarpa americana . . . . . 0.3
Chenopodiaceae . . . .  . . ... 2.1
Compositae . . . . . .  . . .. 86.6
Comus sp. . . ... . . . . ... 27.1 0.8 0.7
Fraxinus sp. . . . . . . . . . 0.4
Gramineae. . . . . . . . . .  . • 0.7 0.4
Ilex sp. .............. . . . 0.4 0.4 0.7 4.8 1.1 0.3
Leguminosae (+ Trifolium). . . 1.5 2.2 0.3 1.4 0.4 3.3 2.5
Ligustrum (?).... ..... . 0.4
Magnolia sp. .... . . . .  ... 0.4 0.1
Nyssa sp. . . . . .  ....... 0.8 0.4 2.2 0.4
Parthenocissus sp... .. • . 1.2
Table 6. (Continued)
Sample Number
Pollen types 37 97 98 99 100 102 •103 112
Quercus sp. . . • ....... . • 0.8 4.2
Rhusradicans. . • . . . . . . 3.1 1.9 1.5 0.4 0.5
Rosaceae. • • . . . .  . . .  • • 0.4 0.3
Rubus sp. . . . . . .  «... • . 60.1 73.5 61.5 92.8 19.7 6.6 76.7 3.8
Sagittaria sp. • • • . .  • .. 0.1
Salix sp. . . . . . • • . . . • 1.1 0.4 3.3 - o 11.3 0.7
Sapium sebiferum... . . . . . . 8,5
Scrophulariaceae ( ? ) . . . . .  . 0.5
Trifolium incamatum . • • . . 2.7 0.4
Viciasp. ........ . . . ... 1.3
Vitis sp. .. .. . . .  . . . . 0.7 1.4 2.8
UK ........................ 0.4 0.7 0.7 0.1
UI . . . . .  . ... . . . . 0.8 0.4 1.1 0.3 2.8 1.1 0.4 0.2
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Table 7. Composite pollen spectra by percentages for the honey samples 
from each of the five main honey producing areas of Louisiana 













Acer (?) . ............. 0.01 0.1
Allium sp. . . .  . . . . . 0.07 1.0 0.06
Ampelopsis sp........ . • 0.2 0.1
Berchemia scandens....... 15.2 41.1 44.2 12.2 25.4 20.6
Brassica sp. . . . . . . . 0.02 0.4 0.05 0.02
Brunnichia cirrhosa . . . . 0.02 0.6 0.1
Callicarpa americana..... •. 0.03 0.01
Cassia fasciculata. . . . . 0.3 0.4 0.2
Castanea sp. . . . . . . . 0.01 3.1 5.8 0.2 0.8
Celtis sp.......... . 0.2 0.05 0.1
Cephalanthus occidentalis. , 1.5 3.5 0.7
Cercis canadensis ....... 0.05 0.03
Chenopodiaceae. . . . . . . 0.03 0.3 0.06
Cocculus carolinus. . . . . 0.01 0.01
Compositae.. . . . .  . . . 0.6 0.2 1.3 10.8 2.1
Cornus sp. . . . . . . . .  . 0.1 0.4 0.1 0.04 3.6 0.6
Cruciferae. . . . . .  . . . 0.03 0.02
Diospyros virginiana (?). . 0.04 0.7 0.1 0.06
Forestiera acuminata... . 0.4 0.2
Fraxinus sp. . . . . .  . , 0.3 0.05 0.1 0.05 0.2















Gleditsia sp.............  . 1.4 0.2 0.4 0.9
Glycine s o y a ........... . 2.0 6.5 2.0
Gramineae ............. 0.3 0.2 0.7 0.1 0.3
Ilex sp........ . 0.1 2.4 0.07 1.0 0.5
Lagerstroemia indica . . .  . 0.4 0.06
Leguminosae (+ Trifolium sp.) 26.1 13.2 2.0 34.9 1.5 20.3
Ligustrum (?)........... . 0.02 0.4 2.1 0.1 0.05 0.3
Liquidambar styraciflua . . . 0.02 0.01
Liriodendron tulipifera . . . 0.05 0.01
Lythrum sp....... . 0.01 0.01
Magnolia sp. . . . .  . . .. 1.0 0.05 0.1 0.06 0.05
Mimosa strigillosa. . . . . . 1.6 0.7 1.0
Myrica sp. . . . . . . . . . 0.05 0.01
Nymphaea ( ? ) . . . . . . . . . 0.01 0.01
Nyssa sp......... 0.2 1.6 0.05 0.5 0.4
Parthenocissus sp. . .. . . . 1.7 13.2 2.5 0.05 0.2 1.6
Pinus sp......... . . . . 0.01 0.05 0.1
Planera aquatica. • . . . . . 0.03 0.02
Polygonum sp. . . . . . . . . 0.04 0.05 0.03
Quercus sp. . .. . . . . . . 0.2 0.4 0.2 0.3 0.6 0.5
Rhus radicans . • . . . . .  . 4.5 2.4 4.0 3.5 0.9 3.7















Rubus sp. ............... 17.9 3.5 16.6 17.6 49.3 22.1
Rumex sp. ............... 0.03 0.02
Sagittaria sp. . . . . . . 0.03 0.05 0.01 0.03
Sallx sp. . . . . . . . . . 17.9 4.5 12.5 4.6 2.1 12.9
Sambucus (?)•......... • 0.05 0.01
Sapium sebiferum. . . . . • 0.1 1.4 0.2 11.6 1.1 1.8
Scrophulariaceae (?). . . • 0.1 0.1 0.06 0.09
Trachelospermum • . . . . . 0.01 0.01
Trifolium incarnatum. . . • 0.09 0.8 0.2 0.4 0.2
Ulmus sp. . • ..... ... . 0.3 0.2 0.2
Umbelliferae. . . . . . . . 0.01 0.01
Verbena sp. . . . . . . . . 0.2 1.4 0.7 0.2
Vicia sp.......... 0.8 0.2 0.5
Vitis sp. . . .  ......... 0.3 4.2 0.4 0.2 0.6 0.4
Zea mays. . ............. 0.05 0.1 0.02
UK-11................. 0.2 0.4 0.2
0.4 0.1 0.3 0.2 0.3
1.0 1.4 1.1 1.0 0.9 1.0
DISCUSSION
This research produced information concerning Louisiana commercial 
honeys in regard to botanical origin, geographical origin, season of 
production, unifloral versus mixed honey, and floral honey versus 
honeydew honey.
Botanical Origin
A review of the history of honey pollen analysis elucidates the 
difficulties involved when the nectar source of a honey (botanical 
origin) is determined from its pollen spectrum (Maurizio, 1951;
Maurizio and Louveaux, 1965). In addition to these routine difficul­
ties, there are physical and biological factors in the environment 
that must be considered in judging the importance of honey plants. 
Physical factors that may affect nectar secretion of honey plants 
include such things as soil type, soil condition, altitude, latitude, 
length of day, light conditions, and weather. Certain biological 
factors in the environment such as changes in agricultural crops and 
practices, irrigation projects, lumbering operations, and subdivision 
development also have their part in influencing and changing the honey- 
producing flora of an area from year to year (Oertel, 1939, .1955, ,1967).
Nevertheless, the leading honey plants of Louisiana as deter­
mined by this pollen analysis study are compared to Oertel's reports 
(1939, 1955) which are compiled primarily from information obtained 
from Louisiana beekeepers.
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A complete list of the 58 pollen types identified in the 54 
commercial Louisiana honeys studied in this investigation appears 
in the appendix. The list is arranged alphabetically according to 
scientific names with the common names given. Oertel's list (1939) 
of Louisiana honey and pollen plants is presented in the appendix.
The list is recorded exactly as in his publication. Oertel1 s list 
(1955) of the honey plants of greatest value in Louisiana, listed in 
order of importance, is also placed in the appendix. He used only the 
common names in the report.
A survey of Table 7 shows that the leading honey plants of 
Louisiana are the legumes (white clover and certain dose relatives); 
blackberry and/or dewberry; rattan rine; and willow. These four appear 
as the major nectar contributors to the honey, according to Zander's 
classification (1935).* As Table 7 indicates, willow is somewhat 
less important as a honey plant than are the legumes, blackberry, and/or 
dewberry, and rattan vine. A study of Figure 6 shows that the .above 
plants also have the highest frequency of appearance in the honey 
samples.
Legume pollen grains (white clover rand certain close relatives) 
were found in 91% of the honey samples studied (Figure 6). They 
appeared as dominant pollen in nine honey samples and as secondary 
pollen in 15 samples (Tables 2, 3, 4, 5, and 6). Oertel (1939, 1955) 
listed white clover as the leading honey plant of Louisiana. Pellett
*In this discussion, Zander's classification is used to indicate 
pollen and associated nectar source; -dominant pollen (over 45%), 
secondary pollen (16-45%), minor pollen (1-15%); trace pollen (less 
than 1%) has been added for convenience. A dominant pollen denotes 
a uriifloral honey.
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(1947) also reported white clover as Important In Louisiana but stated 
that although honey is harvested from this source its yield is not as 
dependable as in the northern states. Lovell (1966) recognized white 
clover as a leading honey plant in many states with yields up to 300 
pounds per colony. Lovell said, "It is often known as White Dutch 
Clover. It is the source of much of the early surplus east of the 
Mississippi River. The honey is white and mild with a delicate flavor. 
It granulates rapidly after extraction but more slowly in the white, 
attractive combs. In dry years white clover yields very little nectar."
Blackberry and/or dewberry pollen grains were identified in 94% of 
the honeys examined (Figure 6). They were the dominant pollen in 9 
honey samples and thejsecondary pollen in 16 samples. Oertel (1939) 
did not list blackberry and dewberry as major honey plants in 
Louisiana. In 1955 Oertel reported blackberry as fifth in importance. 
Pellett (1947) included blackberry among the plants that yield surplus 
in Louisiana. Lovell (1966) said, concerning blackberry and dewberry, 
"'Ihe honey is white to extra-light :amber (in some areas it is ̂ reported 
to have a smoky cast) with a pleasant flavor... • Blackberries are 
chiefly valuable for the stimulus they give bees just before clover 
comes into bloom."
Rattan vine pollen was in 96% of the honey samples. This pollen 
had the highest frequency of occurrence of any pollen studied. It was 
a dominant pollen in five honey samples and a secondary pollen in 14 
samples. Oertel (1939) did not list rattan vine as a leading Louisiana 
honey plant. But in 1955 he did report it as ninth in importance for 
the state. In 1947 Pellett did not mention rattan vine ;among the
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honey sources of Louisiana. Lovell (1966) reported that rattan vine 
produces an amber honey with a good flavor and body. He said that in 
Texas it is sold under its floral name by A. W. Buiay, and is popular
in spite of its dark color.
Willow pollen was in 89% of the honey samples. It was the 
dominant pollen in four samples -and a secondary pollen in 16 samples. 
In 1939 and 1955 Oertel ranked willow as the second important nectar 
producer in Louisiana. Pellett (1947) reported that there -are immense
areas of willows in the swamps of Louisiana and that willow honey is
a common product. He further -stated that willow yields nectar in such 
abundance that much honey is stored from it at times. Lovell (1966) 
stated, "In Louisiana and adjacent states, the black willow (S. nigra) 
yields tons of honey with as much as 100 pounds for one hive. The 
honey is extra-light amber to light amber with a fair flavor often 
described as weedy. It is generally blended or sold for commercial 
uses."
Miscellaneous Compositae, Chinese tallowtree, soybean, Virginia- 
creeper, and buttonbush or buttonwillow, are -confirmed .-as important 
in this study for their nectar contributions in isolated samples 
(Tables 2, 3, 4, 5, and 6). Miscellaneous Rosaceae (exception dew­
berry and blackberry) and poison ivy are recognized for their fre­
quency of appearance in Louisiana honey samples (Figure 6).
My results generally indicate that the Compositae in Louisiana 
produce little surplus honey. Compositae pollen types appeared in 
27% of the honey samples (Figure 6). They were the dominant pollen 
in only one summer or fall sample and very minor or trace pollen in
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the other samples. However, Oertel (1939) reported goldenrod, a summer 
and fall blooming composite, as the fourth important honey plant in 
Louisiana and as third important in 1955. Oertel (1955) also reported 
snowvine as having some significance; this plant, like goldenrod, is 
summer and fall blooming. In my research, butterweed, a spring bloom­
ing composite was often cited by Louisiana commercial beekeepers as 
being important in the spring honey flow. Pellett (1947) listed 
thoroughwort, goldenrod, and Spanish-needles as among the Louisiana 
plants which yielded some surplus.
Buttonbush or buttonwillow was noted in 15% of the Louisiana 
honey samples. It appeared as a secondary pollen in one sample and 
as a very minor or trace pollen in the others. Pellett (1947) indi­
cated that buttonbush might be mentioned as of local or secondary 
importance. Oertel (1955) listed buttonwillow as seventh in impor­
tance among the nectar secreting plants.
Rosaceous pollen types (exception blackberry and dewberry) were 
encountered in 68% of the honey samples. Rosaceous pollen was a 
secondary pollen in two honey samples. Pellett (1947) mentioned wild 
cherry or black cherry, Prunus serotina Ehrh., as a local or secondar­
ily important plant. Oer&el (1955) listed fruit bloom, such as peach, 
pear and plum, as thirteenth among the honey plants of greatest value 
in Louisiana. Lovell (1966) reported that peach blossoms furnish an 
important spring source for brood rearing; the honey they produce is 
bitter.
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Four plants worthy of recognition in this study did not appear 
in Oertel's most recent list (1955): Chinese tallowtree, soybean,
Virginia-creeper, and poison ivy.
Chinese tallowtree pollen was identified in 15 honey samples 
and was distributed in the five major honey plant areas of the state 
(Tables 2, 3, 4, 5, and 6). These results indicate that Chinese 
tallowtree is now widespread. Brown (1945) described Chinese tallow­
tree as, "An introduced tree, fast growing, widely planted in south­
west Louisiana, escaped from cultivation in the vicinity of Bayou 
Nespique east of Elton, La." Elton is located in the Prairie Region 
(Area 4). Four samples from the seven collected in Area 4 contained 
Chinese tallowtree pollen. A sanple from Lake Charles had Chinese 
tallowtree pollen as a dominant pollen (65.6%). (Chinese tallowtree 
was probably used as a shade tree for the apiary.)
Chinese tallowtree was not listed in Pellett (1923) or in Oertel
(1939, 1955). But it is given in Pellett (1947) and Lovell (1966). 
Lovell reported, "It has been extensively planted in eastern Texas 
along the highways. It blooms for six weeks in May and June. Accord­
ing to L. A. M. Barnette, the average surplus is from 75 to 100 pounds, 
but he obtained a surplus of 228 pounds per colony in 1948. The honey 
is light amber with a good flavor and body."
Soybean pollen was identified in seven honey samples. It was a
secondary pollen in three samples, forming 18.4%, 44% and 40.5% of
their pollen spectra. The Louisiana State Department of Agriculture 
(1966) stated that the soybean industry has made much progress in the
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last ten years; In 1965 there were 622,000 acres (more than any other 
crop) of soybeans grown In Louisiana. Increased soybean production 
could easily account for the appearance of soybean pollen in the 
Louisiana honey pollen spectrum. In the future, soybean may provide 
a tremendous new source of nectar for Louisiana bees.
Soybean is listed in Pellett (1923, 1947), Oertel (1939), and 
Lovell (1966). Reports concerning its value as a nectar plant appear 
somewhat conflicting (Pellett, 1923, 1947; Lovell, 1966). .Pellett 
(1947) concluded, "There is little to indicate that the soybean is 
an important honey plant anywhere although it does at times yield 
some nectar. The fact that bees may work one variety at times while 
neglecting others blooming nearby, indicates a variation in nectar 
yield which might be increased by selection." Lovell (1966) reported, 
"The honey is light amber with a medium body and a distinctive flavor 
described as good. Honey is only occasionally obtained from soybeans. 
In Arkansas there was an excellent crop in 1951 according to J. H. 
Davis. Only certain varieties appear to yield nectar .and these only 
when they are planted in rows, leaving some space between."
Virginia-creeper appeared in eleven honey samples. It :was a 
secondary pollen in two samples, forming 43.8% and 17.0% of their 
pollen spectra. It was reported in Pellett (1923, 1947), Oertel 
(1939) and Lovell (1966). Pellett (1947) said, "While the bees seek 
it eagerly at times and the vines fairly hum with them, it "can hardly 
be regarded as of importance to the beekeeper." Lovell (1966) stated, 
"Bees visit the flowers in June and July and collect considerable 
nectar where the vines are common."
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Poison ivy was identified in 79% of the honey samples studied.
The pollen generally appeared in minor amounts. In one sample poison 
ivy was a secondary pollen, forming 15.2% of the pollen spectrum.
Poison ivy was reported in Pellett (1923, 1947), Oertel (1939) and 
Lovell (1966). In 1947 Pellett noted that poison ivy was common in 
the Eastern States from Nova Scotia to Wisconsin and south to Louisiana 
and Florida. The flowers are inconspicuous, but secrete nectar 
abundantly. If the plants are common enough, surplus honey may be pro­
duced from this source. Lovell (1966) stated that poison ivy is 
visited by bees. Commercial Louisiana beekeepers seemed reluctant to 
admit to me that poison ivy might be significant among the nectar- 
secreting flora.
Other kinds of plant pollen that appeared in the 54 honey samples 
that I studied but not in Oertel's list (1939) are as follows: onion
or garlic, Allium sp.; Goosefoot Family, Chenopodiaceae; red-berried 
moonseed, Cocculus carolinus (L.) DC.; Grass Family, Gramineae; tulip- 
poplar, Liriodendron tulip if era L.; magnolia, Magnolia sp.; Mimosa 
strigillosa T. & G.; wax-myrtle, Myrica sp.; pine, Pinus sp.; dock, 
Rumex sp.; arrowhead, Sagittaria sp.; elder, Sambucus sp.; Figwort 
Family, Scrophplariaceae; and Parsley Family, Umbelliferae. All of 
these pollen grains except Mimosa generally appeared only as trace in 
the honey samples. Mimosa pollen was present in 15 honey samples. It 
was a minor pollen in nine samples and a trace pollen in the other six. 
It is generally assumed that the pollen grains from certain wind- 
pollinated plants such as Gramineae, Rumex sp. Pinus :sp., Quercus 
sp., and Sagittaria sp. are accidental contaminants of the honey.
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The pollen grains may have fallen or been blown into the nectar or 
honey, or were collected deliberately by the bees, stored in pollen 
cells, and entered the honey during the extraction process.
Louisiana plants reported as bee plants by Oertel (1939) but 
whose pollen did not appear in the honey samples are: varnish tree,
Ailanthus altissima (Mill.) Swingle; hercules-club, Aralia spinosa L.; 
buckthorn, Bumelia sp.; citrus, Citrus sp.; titi, Cliftonia sp.; bind­
weed, Convolvulus sp.; rosa-montana, Corculum leptopus (H. and A.) 
Stuntz; titi, Cyrilla sp.; cotton. Gossypium sp.; silverbell, Halesia 
sp.; morning-glory, Ipomoea sp.; Jacquemontia sp.; swamp buttercup, 
Jussiaea sp.; chinaberry, Melia azedarach L.; sourwood, Oxydendrum 
arboreum (L.) DC.; mint, Perilla frutescens (L.) Britton; mistletoe, 
Phoradendron flavescens (Pursh) Nutt.; Mexican-clover, Richardia 
scabra St. Hil.; palmetto, Sabal minor Jacq.; chickweed, Stellaria 
media L.; velvetbean, Stizolobium deeringisnum Bart.; trumpet vine, 
Tacoma radicans (L.); basswood, linn or linwood, Tilia sp.; blueberry, 
Vaccinium sp.; cowpea, Vlgna sinensis (L.) Endl.; and toothache tree, 
Zanthoxylum clava-herculis L.
The honey pollen analysis results from this investigation con­
cerning botanical origin did not consistently agree with the reports 
from beekeepers. For example, Honey Sample 71 was reported as 
palmetto honey; actually, it contained blackberry and/or dewberry as 
dominant pollen and legume as secondary pollen. Honey Sample 68 
was reported as fall honey from goldenrod and a small amount of aster; 
its pollen spectrum indicated no dominant pollen with rattan vine, 
legume, and blackberry and/or dewberry as secondary pollen. Honey
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Sample 14 was reported as predominantly clover honey; it contained no 
dominant pollen but had Virginia-creeper, buttonbush or buttonwillow, 
and soybean as secondary pollen in that order of importance.
The Louisiana honeys studied were found to have relatively fewer 
pollen grains per 10 g sample (Figure 3) than foreign produced honeys. 
Over 50% of the Louisiana honeys had less than 20,000 grains per 10 g 
sample whereas European workers (from Maurizio, 1951) generally report 
that most honeys cleanly extracted by rotary extractor contain 20,000- 
100,000 grains per 10 g sample. European workers contend that the 
pollen content is increased in pressed or run honeys and is decreased 
when honey is adulterated with artificial products or by feeding sugar 
syrup to bees. In addition, the morphological structure of the plants 
that produced the honey could affect the total pollen grain content.
It is possible that Louisiana beekeepers produce less pollen 
contaminated honeys by using more refined techniques in their bee­
keeping and more efficient and cleaner extracting methods than do the 
European beekeepers. Louisiana beekeepers may also feed their bees 
more frequently and produce in some instances, adulterated honeys 
with a resulting lower pollen content. Oertel (1955) in The Beginner 
Beekeeper in Louisiana reported that nearly every beekeeper at some 
time or other has to feed one or more colonies of bees.
The formation of a straight-line graph in Figure 4 indicates 
that most of the possible Louisiana honey plants were recognized by 
their pollen types in this study. It can thus be assumed that the 
general botanical origin of honeys produced in Louisiana has been 
determined.
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A study of Figure 5 shows that .41 or 75.9% of the 58 honey 
samples studied originated from 6-15 different plant types, Louisiana 
honeys do not appear to have a particular diverse botanical origin 
when compared to Louveaux and Vergeron's report (1964) that more than 
50% of 38 Spanish honeys studied originated from 21-30 different plant 
types.
Geographical Origin:
Determination of the geographical origin of honey has been tradi­
tionally a function of honey pollen analysis. Dominant pollen, 
secondary pollen, but also minor forms, and combinations and propor­
tions in which the pollen occur .all help to determine the geographical 
origin of a honey (Maurizio 1951; Maurizio:and Louveaux, 1965).
However, honeys collected from the different honey plant areas of 
Louisiana (Figures 1 and 2) are not easily distinguished from one another 
geographically by pollen types except in a few instances. Area 1 occu­
pies chiefly the Mississippi River floodplain and delta, and the flood- 
plain of the Red River. The pollen types from this area indicate a 
varied flora of native and cultivated plants. The pollen types repre­
sent plants that one would expect to find growing on alternating low 
and higher ground with varying drainage, along streams, in woods, in 
swampy areas, in pastureland and in cultivated fields (Table 2). Three 
pollen types characteristic of Area 1 are: buttonbush or buttonwillow
which is indicative of a swampy region, Mimosa strigillosa, and swamp- 
privet which according to Brown (1945) is widely distributed in the 
Mississippi floodplain and along small streams and swamps. Maurizio 
and Louveaux (1965) reported that Mimosa pollen if found in
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honey pould be used to distinguish exotic imported honeys from central 
European honeys.
Only one honey sample was collected from Area 2. The pollen 
spectrum of this sample (Table 3) indicated no outstanding differ­
ences from the pollen types of Area 1. However, its reported location 
on the high ground of Pineville and its low percentage of willow merit 
its placement in Area 2. This honey sample may be from an apiary 
located in a fringe area. Although repeated attempts were made to 
collect more samples from Area 2, I had no success. Beekeepers who 
lived in this area reported one of two things: that they kept their
bees in some other area or that the insecticide sprays used on cotton 
killed the bees and thus made the honey business unprofitable in their 
region. Lovell (1966) reported, "Sprays to kill boll weevils have 
poisoned thousands of hives in cotton-growing ;states."
Area 3 consists of pine-oak-hickory uplands and longleaf pine 
flatwoods. It was rioted (Table 4) that all the honey samples col­
lected in this area contained a characteristic pollen combination of 
Castanea and Ilex. There were no characteristic pollen types noted 
in either Area 4 or Area 5 (Tables 5 and 6).
Season of Production
Most of the honey samples examined in this study were spring- 
produced honeys as indicated by their spring pollen spectra, a few 
were mixed spring and summer (e.g. Samples 14, 26, 27, 38, 41, 76,
106 and 107) and possibly one sample was mainly summer or fall honey 
(Sample 112). The pollen types used to identify late spring, summer
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or fall honey include: soybean; partridge-pea, Cassia fasciculata
Michx; smartweed, Polygonum spp.; crape-myrtle, Lagerstroemia indiea 
L.; loosestrife, Lythrum sp.; Ampelopsis sp.; Trachelospermum difforme 
(Walt.) A. Gray.; and others.
Several of the honey samples that beekeepers reported as summer 
or fall samples were actually spring produced or a mixture of spring 
and summer. The commercial beekeepers of Louisiana probably sell 
mainly spring honey.
There are certain factors that might account for mixed spring 
and summer or fall honey: the beekeeper himself might have mixed
honey produced in the spring with that produced in the summer when he 
extracted; the bees may have filled some of the frames in a super with 
spring honey and some with summer honey.
<•
Unifloral Versus Mixed Honeys
According to Zander's classification (1935), 31 of the 54 honey 
samples studied could be considered unifloral honeys (nine predominantly 
legume or clover, nine blackberry or dewberry, seven rattan vine, four 
willow, one Chinese tallowtree and one Compositae).* All of the honey 
samples located in Area 6 were unifloral honeys. This study indicates 
that more unifloral honeys are produced in Louisiana than mixed honeys.
Floral Versus Honeydew Honeys
Most of the honeys that were examined were dear colored and 
from nectar of flowers and not from honeydew. But Honey Sample 40 
(pot, included,.iii, the,.54 samples, from which data were assembled)
*A dominant pollen (over 45%) denotes a unifloral honey.
probably originated, at least in part, from honeydew. Honey Sample 40 
was collected close to Pickering, Louisiana (Area 3); it was reported 
as extracted about June, 1967, but thought to be fall honey from the 
year before; it was a dark, murky honey. Preliminary observations of 
the processed sample showed that the pollen grains in Sample 40 -were 
held together by some sort of matrix so dense that the pollen grains 
could not be counted. The pollen grains did appear to have their con­
tents removed by acetolysis. There were numerous fungus :spores 
observed. Zander (1949), as well as others, have reported that fungus 
spores are one of the characteristics of honeydew honeys. Chinquapin 
pollen, Castanea sp., appeared as the most numerous pollen. Barbier 
(1958) reported that Castanea produced both floral and honeydew honey 
that is rich in pollen. Other pollen types observed were as follows: 
rattan vine; ash, Fraxinus sp.; grass; holly, Ilex sp.; magnolia; gum, 
Nyssa sp.; Rosaceae; blackberry anchor dewberry;' willow; crimson clover 
and grape, Vitis sp.
Special Notes on Honey Samples 14, 33, 35, 50, j58, and 100
Honey Samples 14, 33, 35 and 100 were included in the 54 samples 
from which data were assembled. But pollen grains were so scarce in 
processed samples 14, 33 and 100 that a 250 grain -count was not com­
pleted (Table 1). The total pollen count of processed Sample 35 
should probably be higher than my figures indicate (Table 1). There 
were pollen clumps on the temporary counting slide of Sample 35 that 
were not eliminated even after .a second processing attempt. I did 
contact one clump in my counting and was able to accurately count it 
because the grains were a familiar type. The clumped pollen grains
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had their contents removed by acetdlysis but :seemed to be held 
together by some sort of matrix.
Processed Honey Samples 50 and 58 were not included in the 54 
samples from which data were assembled. Sample 50 was comb honey 
extracted June 17, 1968 from a hive in Shreveport, Louisiana (Area 1). 
Sample 58 was comb honey extracted July 27, 1968 from a hive in 
Eunice, Louisiana (Area 4); it was reported as rice honey. The pollen 
grains were so scarce in these two samples that X did not record the 
number of grains of each pollen type observed. It is possible that 
honey taken directly from combs contains less pollen than centrifuged 
honey. Demianowicz, Lecewicz and Warakomska (1966) stated that buck­
wheat honey taken directly from the combs had very little pollen (433- 
4450 grains per 10 g sample).
The calculated total grain count for Sample 50 per 20 grams of 
honey was 1,341 pollen grains. The pollen types observed were as 
follows: Ampelopsis sp.; rattan vine; dogwood; legume or clover;
poison ivy; willow; cypress, Taxodium sp.; and vetch. The calculated 
total grain count for Sample 58 per 20 grams of honey was 1,135 pollen 
grains. I processed Sample 58 twice to .check the pollen content but 
got the same results both times. The pollen types observed were as 
follows: rattan vine, legume or clover, Mimosa, poison ivy, and
willow. Honey Sample 58 appeared also to contain numerous fungus 
spores.
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APPENDIX
COLLECTION DATA ON HONEY SAMPLES 
AS REPORTED BY BEEKEEPERS
Sample 10: Collected in Houma, Terrebonne Parish; spring honey, 1967;
murky, dark color.
Sample 11: Collected in New Roads, Pointe Coupee Parish; extracted
early June, 1967; spring honey; clover honey; gold color; 
showed early signs of crystallization.
Sample 14: Collected 5 miles southeast of Bunkie, Avoyelles Parish;
spring honey, 1967; predominantly clover honey; gold color.
Sample 17: Collected one mile north of Hamburg, Avoyelles Parish;
extracted May, 1967; spring honey; possible nectar sources: 
willow, clover; light yellow color.
Sample 18: Collected in New Iberia, Iberia Parish; spring honey, 1967;
light brownish-gold color.
Sample 26: Collected in Monroe locality, Ouachita Parish; summer
honey, 1967; dark brown color.
Sample 27: Collected in Epps locality, West Carroll Parish; summer
honey, 1967; reddish-brown color.
Sample 30; Collected in Pineville, Rapides Parish; extracted June or 
latter May, 1967; golden-brown color.
Sample 31: Collected near Colfax, along Red River, junction of Grant,
Natchitoches, and Rapides Parishes; extracted June 15,












Collected near Epps, West Carroll Parish; spring honey, 
1967; light yellow color.
Collected in Crowley, Acadia Parish; fall honey; dark 
brown color.
Collected about 10 miles from Amite, off Highway 16, 
Tangipahoa Parish; extracted May or June, 1967; possible 
nectar sources: mock orange, tung, maple, clover; dark
reddish-brown color.
Collected south of Church Point near Branch, Acadia Parish; 
produced by bees in July and August, 1968; last honey 
collection of the year; possible nectar sources: cotton,
vervain; dark reddish-brown color.
Collected near Florien, Sabine Parish; extracted in June, 
1967; possible nectar sources: corn, clover, dogwood,
wild plums.
Collected in Baton Rouge, East Baton Rouge Parish (Miller 
yard of .LSU apiary); extracted May 7, 1968; very light 
yellow color.
Collected in Baton Rouge, East Baton Rouge Parish (Miller 
yard of LSU apiary); extracted May 1, 1968; very light 
tannish-yellow color.
Collected near Carville, Iberville Parish (east side of 
Mississippi River); extracted the first week of June,
1968; golden-yellow color.
Collected near Bayou Goula, Iberville Parish; extracted 
in June, 1968; comb honey; dark gold color.
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Sample 55: Collected eight miles west of Merryville, Beauregard
Parish (near Sabine River); extracted July 7, 1968; light 
reddish-gold color; possible nectar sources for Samples 
55, 56, 57 include: tupelo, blackgum, willow, pepper-
vine, muscadine, Chinese tallowtree, huckleberry, grape, 
sumac, chinquapin.
Sample 56: Collected 10 miles south of Merryville, Beauregard Parish
(near Old River); extracted June 16, 1968; dark reddish-
gold color.
Sample 57: Collected three miles northwest of Merryville, Beauregard
Parish (near Sabine River); extracted July 14, 1968; 
medium reddish-gold color.
Sample 59: Collected near Eunice, St. Landry Parish; extracted
July 27, 1968; rice honey; comb honey; light tannish-gold 
color.
Sample 60: Collected near Longville, Beauregard Parish; extracted
June 29, 1968; Chinese tallowtree honey; light reddish- 
gold color.
Sample 61: Collected near Longville, Beauregard Parish; extracted
June 1, 1968; swamp honey from early wild flowers; very dark 
brownish-gold color.
Sample 62: Collected near Powhatan, Natchitoches Parish (in vicinity of
Red River); extracted June 20, 1968; medium gold color.
Sample 63: Collected near Deer Park, Concordia Parish; extracted July 7,










Collected near Waterproof, Tensas Parish; extracted July 15, 
1968; dark reddish-gold color.
Collected near Columbia, Caldwell Parish; extracted June 6, 
1968; possible nectar sources: willow, rattan vine, vetch;
medium gold color.
Collected near Mer Rouge, Morehouse Parish; extracted 
June 17, 1968; possible nectar sources: clover, rattan
vine; medium gold color.
Collected near Monroe, Ouachita Parish; extracted June 27, 
1968; possible nectar sources: clover, vervain, vetch; dark 
reddish-gold color.
Collected near Lebeau, St. Landry Parish; extracted May 25, 
1968; produced by bees in late September.and October, 1967; 
fall honey; possible nectar sources: goldenrod, small
amount of aster; medium gold color.
Collected two miles south of Church Point, Acadia Parish; 
extracted June 10, 1968; produced by bees from June 1-15, 
1968; possible nectar source: Chinese tallowtree; medium
reddish-gold color.
Collected near Branch, Acadia Parish; extracted June 10, 
1968; produced by bees May 1-20, 1968; possible nectar 
source: clover; very light yellow color.
Collected near Lebeau, St, Landry Parish; extracted July 6, 
1968; produced by bees June, 1968; possible nectar source: 











Collected near Lebeau, St. Landry Parish; extracted June 15, 
1968; produced by bees April and May, 1968; possible nectar 
sources: dewberry, blackberry, clover, willow, some fruit
bloom, yard flowers, hawbush.
Collected near Lecompte, Rapides Parish; extracted June 7, 
1968; possible nectar source: clover; murky, yellow color
with reddish tinge.
Collected near Colfax,,junction of Grant, Natchitoches and 
Rapides Parishes; extracted July 1, 1968; medium gold color 
with reddish tinge.
Collected near Lecompte, Rapides Parish; extracted July 21, 
1968; possible nectar sources: willow, clover; dark
reddish-gold color.
Collected near Morrow, St. Landry Parish; extracted July, 
1967; very dark reddish-brown color.
Collected near Elizabeth, Allen Parish; extracted June 5, 
1968; possible nectar sources: :crimson clover, white Dutch 
clover, blackberry, dewberry; light yellow color.
Collected near St. Martinville, St. Martin Parish; extracted 
June 18, 1968; dark reddish-brown color.
Collected near Leonville, St. Landry Parish; extracted 
June 21,.1968; medium gold color.
Collected 10 miles north of Henderson on levee, St, Landry 
Parish; extracted June 21, .1968; dark reddish-gold color. 
Collected one mile north of Lafayette, Lafayette Parish; 










93: Collected one mile east of Breaux Bridge, St. Martin
Parish; extracted July 8, 1968; very dark reddish-brown 
color.
97: Collected about three miles from Watson on Highway 1022,
Livingston Parish; extracted the last week in May, 1968; 
light gold color with reddish tinge.
98: Collected about three miles from Watson on Highway 1022,
Livingston Parish; extracted last week in May, 1968; very 
dark reddish color.
99: Collected about three miles south of Montpelier, St.
Helena Parish; extracted May 15, 1968; possible nectar 
sources: white clover, wild flowers, juices from cattle
feed; murky, medium gold color.
100: Collected south of Bogaluaa,. Washington Parish; extracted
June 27, 1968; possible nectar sources: clover, wild
flowers; medium reddish-gold color.
102: Collected north of Bogalusa, Washington Parish; extracted
June 13, 1968; possible nectar sources: white clover and
wild flowers; light yellow color.
103: Collected near Rio, Washington Parish; extracted June 14,
1968; possible nectar sources: wild flowers, galIberry;
light greenish-yellow color.
106: Collected near Lake Charles on Gulf Highway, Calcasieu
Parish; extracted at end of June, 1968; possible nectar 
sources: clover, Chinese tallowtree, verbena, blackberry,
sage.
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Sample 107: Collected near Mer Rouge, Morehouse Parish; extracted
during October or November, 1968; fall honey; possible 
nectar sources: goldenrod, vervain, boneset, aster;
dark reddish-brown color.
Sample 112: Collected near Denham Springs, Livingston Parish; extracted
in late November or early December, 1968; very dark color.
A LIST OF POLLEN TYPES IDENTIFIED IN THIS STUDY
Acer sp. L.
Allium sp. L.; Plate I - Fig. 1
Ampelopsis sp. Michx.; Plate I - Fig. 2, 3, 4
Berchemia scandens (Hill) K. Koch;
Plate I - Fig. 5, 6
Brassica sp. L.; Plate I - Fig. 7, 8 
Brunnichia cirrhosa Gaertn.; Plate I - Fig. 9
Callicarpa americana L.: Plate I - Fig. 10, 11
Cassia fasciculata Michx.; Plate II - 
Fig. 12, 13, 14.
Castanea pumila (L.) Mill.; Plate II - 
Fig. 15, 16
Celtis sp. L.; Plate II - Fig. 17, 18
Cephalanthus occidentalis L.; Plate' II- 
Fig. 19, 20
Cercis canadensis L.; Plate II - Fig. 21, 22 
Chenopodiaceae
Cocculus carolinus (L.) DC.; Plate II - 
Fig. 23, 24
Compositae; Plate V - Fig. 53; Plate VIII - 
Fig. 92, 93, 94, 95
Cornus sp. L.; Plate II - Fig. 25, 26;
Plate III - Fig. 27, .28
































Forestiera acuminata (Michx.) Poir.;
Plate III - Fig. 31, 32
Fraxinus sp. L.; Plate III - Fig. 33, 34
Gleditsia sp. L.; Plate III - Fig. 35, 36,
37, 38
Glycine soya (L.) Sieb. & Zucc.; Plate IV - 
Fig. 39, 40, 41
Gramineae
Ilex sp. L.; Plate IV - Fig. 42, 43, 44a, 44b
Lagerstroemia indica L.; Plate IV - Fig. 45
Leguminosae (+ T. repens)*; Plate V -
Fig. 51, 52; Plate VIII - Fig. 97,
101, 102, 103, 104, 105
Ligustrum sp. L.;(Plate IV - Fig. 46, 47.
Liquidambar styraciflua L.; Plate IV - Fig. 48
Liriodendron tulipifera L.
Lythrum sp. L.; Plate IV - Fig. 49 
Magnolia sp. L.; Plate IV - Fig. 50 
Mimosa strigillosa T. & G.; Plate V - Fig. 54 
Myrica sp. L.
Nymphaea sp. L.
Nyssa sp. L.; Plate V - Fig. 55, 56, 57
Parthenocissus quinquefolia (L.) Planch.;






























Planera aquatica (Walt.) J. F. Gtnel.;
Plate V - Fig. 60, 61
Polygonum sp. L.; Plate V - Fig. 62
Quercus sp. L.; Plate VI - Fig. 70, 71
Rhus radicans L.; Plate VII - Fig. 74, 75, 76
Rosaceae; Plate III - Fig. 29, 30; Plate VI -
Fig. 63, 64, 65, 66, 67, 68, 69
Rubus sp. L.; Plate VII - Fig. 77, 78, 79
Rumex sp. L.J Plate VII - Fig. 80, 81, 82
Sagittaria sp. L.; Plate VII - Fig. 83
Salix sp. L.; Plate VII - Fig. 84, 85, 86
Sambucus sp. L.; Plate VII - Fig. 87, 88
Sapium sebiferum (L.) Roxb.; Plate VII - 
Fig. 89, 90, 91
Scrophulariaceae
Trachelospermum difforme (Walt.) Gray;
Plate VIII - Fig. 96
. Trifolium incarnatum L.; Plate VIII - 
Fig. 98, 99, 100
Ulmus sp. L.; Plate IX - Fig. 106, 107
Umbelliferae
Verbena sp. L.; Plate IX - Fig. 108, 109 
Vicia sp. L.; Plate IX - Fig. 110, 111 
Vitis sp. L.; Plate IX - Fig. 112, 113 






























HONEY AND POLLEN PLANTS OF LOUISIANA*




Bindweed (Convolvulus. Jacauemontia. or Ipomoea spp.).
Bltterweed (Helenium tenuifolium Nutt.).
Blackberry (Rubus spp.).
Blackjack (Berchemia scandens (Hill) Trel.).
Black locust (Robinia pseudoacacia L.).
Bluebeyry (Vaccinium spp.).




Butterweed (Senecio glabellus Poir.).
Buttonbush (Cephalanthus occidentalis L.).
Cherry-laurel (Prunus caroliniana (Miller) Ait.).
Chickweed (Stellaria media L.).
Chinaberry (Melia azedarach L.).
Chinquapin (Castanea pumila (L.) Mill.).
Climbing dogbane (Trachelospermum difforme (Walt.) A. Gray). 
Coffeeweed (Sesban exaltata (Raf.) Rydb.).
Com (Zea mays L.).
*From Oertel, 1933.
Cotton (Gossypium sp.).
Cowpea (Vigna sinensis (L.) Endl.). 
Crownbeard (Verbesina spp.).
Daisy fleabane (Erigeron spp.).
Dewberry (Rubus trivialis Michx.).
Eardrop vine (Brunnichia cirrhosa Banks).
Elm (Ulmus spp.).
Fleabane (Erigeron spp.).






Gallberry (Ilex glabra (L.) A. Gray). 
Goldenrod (Solidago spp.).
Grape (Vitis spp.).




Hercules-club (Aralia spinosa L.).
Holly (Ilex opaca Ait. and related species). 
Honeylocust: (Gleditsia triacanthos L.).




Loosestrife (Lvthrum lanceolatum Ell. and L. lineare L.).
Maple (Acer spp.).
Mexican-clover (Richardia scabra St. Hil.).
Mint (Perilia frutescens (L.) Britton).
Mistletoe (Phoradendron flavescens (Pursh) Nutt.).
Morning-glory (l£omoea spp.).
Mustard (Brassica spp.).
Niggerhead (Rudbeckia amplexicaulis Vahl. and occasionally other species). 
Oak (Quercus spp.).
Orange (Citrus spp.).
Palmetto (Sabal minor Jacq.).
Partridge-pea (Chamaecrista spp.).
Peppervine (Ampelopsis arborea (L.) Rusby).
Persian clover (Trifolium resupinatum L.).
Persimmon (Diospyros virginiana L.).
Poison-ivy (Rhus spp.).
Poison-oak (Rhus spp.).
Rattan vine (Berchemia scandens (Hill) Trel.).
Redbud (Cercis canadensis L.)*
Red haw (Crataegus phaenopyrum (L» f.) Medic.).
Rosa-montana (Corculum leptopus (H. and A.) Stuntz).
Sarsaparilla vine (Brunnichia cirrhosa Banks).
Senna weed (Cassia spp.).
Silverbell (Halesia spp.).
Smartweed (Polygonum spp.).
Snow vine (Mifcania scandens L.).
Sourwood (Oxydendrum arboreum (L.) DC.).
Soybean (Soja max (L.) Piper).
Spanish-needles (Bidens spp.).
Spiny-leaved thistle (Sonchus asper (L.) All.).
Swamp buttercup (Jussiaea spp.).
Swamp privet (Forestiera acuminata (Michx.) Poir.).
*» -
Sweeteum (Liauidambar stvraciflua L.).
Sunflower (Helianthus . spp.).
Thornbush (Crataegus spp.).
Thorny locust (Gleditsia triacanthos L.).
Thoroughwort (Eupatorium spp.).
Tievine (Jacquemontia spp.).
Titi (Cliftonia and Cyril la spp.).
Toothache tree (Zarithoxylum clava-hercul'is L.')*
Trumpet vine (Tacoma radicans (L.) Juss.).
Tupelo (Nyssa spp.).
Turnip (Brassica campestris L.).
Varnish tree (Ailanthus altissima (Mill.) Swingle). 




Virginia creeper (Parthenocissus quinquefolia (L.) Planch.) 
Water-elm (Planera aquatica (Walt.) J. F. Gmel.).
Waterlocust (Gleditsia aquatica Harsh.) •
White clover (Trifolium repens L.).
White haw (Crataegus spp.).
White sweetclover (Melilotus alba Desr.)«
Willow (Salix spp.).
Yellow sweetclover (Melilotus indica (L.) All.). 
Yellow top (Senecio glabellus Poir.)•




























Magnification x 1000 
Allium canadense L. (Louisiana, Hoag ,106-104 A»)
Fig. 1 - 50u x 30u 
Ampelopsis arborea (L.) Koehne (Louisiana, Hoag 160-160 A.) 
Fig. 2 - 44u x 44u
Fig. 3 - 42u x 42u
Ampelopsis cordata Michx. (Louisiana, Hoag 144-140 A.)
Fig. 4 - 42u
Berchemia scandens (Hill) K. Koch (Louisiana, Hoag 111-109 A.) 
Fig. 5 - 24u
Fig. 6 - 19u x 24u
Brassica sp. (Louisiana, Hoag 31-24 A.)
Fig. 7 - 22u
Fig. 8 - 18u x 21u
Brunnichia cirrhosa Gaertn. (Louisiana, Hoag 166-169 A.)
Fig. 9 - 48u
Callicarpa americana L. (Louisiana, Haag ,238 A.-25683)
Fig. 10 - -42u 
Fig. 11 - 42u x 44u
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PLATE II
Magnification x 1000 
Cassia fasciculata Michx. (Louisiana, Hoag 188-192 A.)
Fig. 12 - 36u x 26u
Fig. 13 - 37u x 26u
Fig. 14 - 31u x 28u
Castanea pumila (L.) Mill. (North Carolina, Davis 236 A.-404064, UM)
Fig. 15 - 16u x 12u
Fig. 16 - 16u x 12u
Celtis laevigata Willd. (Louisiana, Hoag 73-87 A.)
Fig. 17 - 24u 
Fig. 18 - 24u
Cephalanthus occidentalis L. (Louisiana, Hoag 158-157 A.)
Fig. 19 - 19u 
Fig. 20 - 16u x 18u 
Cercis canadense L. (Louisiana, Hoag .26-19 A.)
Fig. 21 - 26u x 20u 
Fig. 22 - 24u
Cocculus carolinus (L.) DC. (Louisiana, Brown 1261, LSU)
Fig. 23 - 23u x 21u 
Fig. 24 - 23u x 18u 
Cornus drummondii Meyer (Î ouisiana, Brown 775, LSU)
Fig. 25 - 77u x 57u 




Comus florida L. (Louisiana, Hoag .99-59 A.)
Fig. 27 - 32u
Fig. 28 - 37u x 38u
Crataegus sp. (Louisiana, Hoag 83-76 A.)
Fig. 29 - 33u
Fig. 30 - 35u x 34u
Forestiera acuminata (Michx.) Poir. (Missouri, Johnston 232 A.-462328, 
UM)
Fig. 31 - 20u
Fig. 32 - 20u x 21u
Fraxinus americana L. (North Carolina, 233 A.-171488, UM)
Fig. 33 - 29u
Fig. 34 - 29u x 33u
Gleditsia aquatica Marsh. (Louisiana, Brown 1161, LSU)
Fig. 35 - 45u x 35u
Fig. 36 - 38u
Gleditsia triacanthos L. (Washington, D. C., 227 A.— 137723, UM)
Fig. 37 - 35u 
Fig..38 - 37u x 35u
,/Ji
PLATE IV
Magnification x 1000, unless otherwise stated 
Glycine soya (L.) Sieb. & Zucc. (Louisiana, Hoag 196-194 A.) 
Fig. 39 - 23u
Fig. 40 - 22u x 26u
Fig. 41 - 23u x 25u
Ilex comuta Lindl. (Louisiana, Hoag 57-55 A.)
Fig. 42 - 28u
Fig. 43 - 32u x 33u
Ilex coriacea (Pursh) Chapin. (Louisiana, Brown 18387, LSU) 
Fig. 44a,b - 25u 
Lagerstroemia indica L. (Louisiana, Brown 1585, LSU)
Fig. 45 - 45u 
Ligustrum sp. (Louisiana, Hoag 154-152 A«)
Fig. 46 - 28u
Fig. 47 - 30u
Liquidambar styraciflua L. (Louisiana, .Hoag 46 k.)
Fig. 48 - 39u 
Lythrum alatum Pursh. (Louisiana, Hoag ,190-190 A.)
Fig. 49 - 20u x 23u 
Magnolia grandiflora L. (Louisiana, Hoag 154-153 A.)
Fig. 50 - 96u x 56u;'magnification x 500
P L A T E  IV





Magnification x 1000 
Melilotus indica (L.) All. (Louisiana, Hoag 75-89 A.)
Fig. 51 - 25u x 18u 
Fig. 52 - 26u x 18u 
Mikanea scandens (L.) Willd. (Louisiana, Brown 1375-18761, LSU)
Fig. 53 - 25u
Mimosa strigillosa T. & G. (Louisiana, Hoag 186-165 A.)
Fig. 54—  lOu
Nvssa sylvatica var. biflora (Walt.) Sarg. (Louisiana, Brown 746, LSU)
Fig. 55 - 34u
Fig. 56 — 33u x 36u
Fig. 57 - 31u x 32u
Parthenocissus quinquefolia (L.) Planch. (Oklahoma, Demaree 219 A.- 
335458, UM)
Fig. 58 - 40u x 30u
Fig. 59 - 39u x 30u
Planera aquatica (Walt.) J. F. Gmel. (Florida, Curtiss 231 A.-99318, UM)
Fig. 60 - 35u x 38u
Fig. 61 - 36u x 38u
Polygonum sp. (Alabama, Brown 1226-18541, LSU)
Fig. 62 - 60u
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P L A T E  V
PLATE VI
Magnification x 1000 
Prumis caroliniana Mill. (Louisiana, Hoag 27-20 A.) 
Fig. 63 - 27u
Fig. 64 - 25ii x 25u
Fig. 65 - 26u
Prunus persica (L.) Batsch (Louisiana, Hoag 33-23 A.)
Fig. 66 - 50u 
Fig. 67 - 48u-x 41u 
Prunus serotina Ehrh. (Louisiana, Hoag 63-37 A.)
Fig. 68 ' - 24u 
Pvrus sp.. (Louisiana, Hoag 20-15 A.)
Fig. 69 - 28u 
Quercus michauxii Nutt. (Louisiana, Brown 774, LSU) 
Fig. 70 - 36u x 40u 
Fig. 71 - 36u x 38u 
Rhus copallina L. (Louisiana, Brown 772, LSU)
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Rhus radicans L. (Louisiana, Brown 963-17728, LSU)
Fig. 74 - 39u x 24u 
Fig. 75 - 36u x 25u 
Fig. 76 - 26u
Rubus sp. (Louisiana, Hoag 40-36 A.)
Fig. 77 - 18u 
Fig. 78 - 23u x 17u 
Fig. 79 - 21u x 15u
Rumex crispus L. (Louisiana, Brown 759, LSU)
Fig. 80 - 35u 
Fig. 81 - 25u x 29u 
Fig. 82 - 26u
Sagittaria sp. (Louisiana, Hoag 189-191 A.)
Fig. 83 - 21u 
Salix nigra Marsh. (Louisiana, Hoag ,23-16 A.)
Fig. 84 - 15u 
Fig. 85 - 18u x 15u 
Fig. 86 - 15u x 14u
Sambucus canadensis L. (Louisiana, Hoag, 143-139 A.)
Fig. 87 - 20u 
Fig. 88 - 24u x 21u 
Sapium sebiferum (L.) Roxb. (Louisiana, Brown 1584, LSU) 
Fig. 89 - 33u 
Fig. 90 - 37u x 35u 
Fig. 100 - 35u x 36u




Senecio glabellus Poir. (Louisiana* Hoag 44-44 A.)
Fig. 92 - 23u 
Fig. 93 - 23u x 23u 
Solidago altissima L. (Louisiana* Brown 1373-18758, LSU)
Fig. 94 - 30u x 30u 
Fig. 95 - 29u
Trachelospermum difforme (Walt.) Gray (North Carolina, Fox 206 A.- 
446838, UM)
Fig. 96 - 38u
Trifolium agrarium L. (District of Colttmbia, Nieuwland 228 A.- 
473013, UM)
Fig. 97 - 31u x 27u 
Trifolium incamatum L. (Louisiana, Hoag 65-79 A.)
Fig. 98 - 43u 
Fig. 99 - 49u x 39u
Fig. 100 - 48u x 42u\ ’
TrMolitan pratense L. (Louisiana. Hoag 85-72 A.)
Fig. 101 - 40u x 36u
Fig. 102 - 38u x 30u
Trifolium repens L. (Louisiana. Hoag 86-73 A.)
Fig. 103 - 26u x 20u
Fig. 104 - 25u x 18u
Trlfolium re sup ina turn L. (Louisiana. Hoag 72-86 A.)
Fig. 105 - 33u x 26u
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PLATE IX
Magnification x 1000, unless otherwise stated 
Ulmus fulva Michx. (Louisiana, Brown 762, LSU)
Fig. 106 - 32u 
Fig. 107 - 32u
Verbena rigida (L.) Spreng. (Louisiana, Brown 1244-18587, LSU) 
Fig.' 108 - 40u x 43u 
Fig. 109 - 45u 
Vicia ludoviciana Nutt. (Louisiana. Hoag,95-63 A.)
Fig. 110 - 42u x 25u 
Fig. Ill - -41u x 23u 
Vitis :sp, (Louisiana, Brown 729, LSU)
Fig. 112 - 18u x 16u 
Fig. 113 — 17u 
Zea mays L. (Louisiana, Brown 1290, LSU)
Fig. 114 - 94u; magnification x 500 
Fig. 115 - 134x1 x 80u; magnification x 500
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